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4 textbook which offers a comprehensive accour rf \ presentation of the essential facts 
ts ft is } tre ith to the study rf nto : ‘ 
It is : : d mn h i re as ¢ introduction to the 


ology with special reference to its ecological 
primarily for the student and research worker stresses the sim} 
book has been written in an effort to present 
logical treatment of entomology the higher civilizations, past and preser 


I = 


endeavors to link the culture of illite 


Elements of Modern Biology. ‘.. R. Pirunxerr. An Introduction to Applied Psycholo 
viii+450 pp. Illustrated. $3.00. Holt GRIFFITH. xv+679 pp. $3.35. M 
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An introduction to biology for college students whic! rhe author attempts to present tl 
author attempts to presen YT 


‘ ~~ t) mn ae ia) wmnHniCc! nis S e ] rT o 
onsider ie physico-chemical as well a : ; ” psychology so they will have an im: 


logical aspec the living organisn ! ook value to the reader and to devel 
divided into five parts Protoplasm ; trition ve f the scientific point 


sponse; Reproduction and Evolution 


Physiology in Modern Medicine. J. . MA‘ Human Personality and the Environm: 
LEOD. xxxiii+1154 pp. Illustrated. Seventh E CAMPBELL. x+252 pp. Illustrated. #¢ 
$8.50. Mosby. millan. 


of this textbook in physiolog The author attempts to stimulate 
uide to the clinical appreciation of physi self-betterment in the reader by offer 
study of personalities He discusses 


and biochemistry for medical students and prac 
personality and uses outstanding 


titioners in medicine and surgery Seven plates have os = 
, - : . specific examples. This book is based 


been reproduced in color delivered before the Lowell Instituté 
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$5.00 Chicago. 
= An introductory study of the ps 
{ study of the differences in the physical and tions and their control illustrating 
mental status of children of premature and full-term tween psychology and the active p1 
birth It is divided into three parts: Clinical study 


developmental status of prematurely born children, 


The functions are distinguished and 
bodily resources underlying them and 


ind reports of special studies on premature infants their initiation and control are explains 


Poliomyelitis. J. F. LANpon and L. W. Smitn. The Problem of Mental Disorder. 
and E. V. Cowpry. x+ 388 pp. $4 
Hill. 


\ handbook for physicians and medical students The authors attempt to present thi 


ovr 


xi+275 pp. Illustrated. $3.00. Macmillan. 


offering a practical working knowledge of infantile of psychiatrical knowledge and suggest 
paralysis. The authors attempt to present a compact of advancing the understanding and co1 
exposition of the disease using the scientific data disorders It is a report on the st 

known today, and include the authors’ evaluation of mittee on Psychiatric Investigations 


serum therapy and the use of the respirator Research Council 


The Struggle for Existence. G. F. GAUSE. ix The British Fishery at Newfoundland 
163 pp. $3.00. Williams and Wilkins. LOUNSBURY. viii+398 pp. $4.00. 

A treatise on the problem of natural selection writ 
\ history of the British mar 


ten after the author conducted a series of controlled : : 
settlement in Newfoundland The 


laboratory experiments seeking to discover the mecha 
development of the codfishery from 


nism of the process Professor Raymond Pearl con 
to the end of the Seven Years’ Wa 


tributes the introduction to this book which comes 
from the Zoological Institute of the University of 
\Ioscow 


Population Theories and Their Application. E. F. Spider Woman. G. A. REICHARI 
PENROSE. xiv+347 pp. $3.50. Food Research Illustrated. $3.50. Macmillan. 


Institute. 


was presented as a doctoral dissertat 


versity 


This book, which places special emphasis on condi An ethnologist at Barnard Colleg« 
tions in Japan, is devoted to the economic situation of Navajo weavers and chanters in a 
in Asia in the light of the passing of regional self The author writes of her experiences 
sufficiency and the large increase of population in the life and history of the Navajos 


eastern and southeastern portions of that country. their customs and character. 
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ADMIRAL PEARY, THE DISCOVERER 
OF THE NORTH POLE 


By Professor WILLIAM HERBERT HOBBS 


rOR OF I ( EI LD I ) 0 oO} 


, 1934 marks the quarter cen 
nial ot the discovery , ie North 


on April 6, 1909, by Robert Edwin appointment 
ry, after three centuries of the keen- The 


lite 


nternational rivalry. This final con- Peary’s conquest 


juest by the famous American explorer, cated when eve 


ter fate had intervened to frustrate his of note throu 
est endeavors throughout no less than awarded 
twenty-three years of <Arctie struggle, medal, decor 


as regarded as so outstanding a mile- honor, such as had 
stone in the forward march of our nation of no other exploret 


ind of the race that the President of the world It was 
nited States, the Honorable William of recognition 


al 
| 


Howard Taft. in his second annual mes- account of national boundar 
ge to the Congress, referred to the Unfortunately, tl 


sce 


evement in the following paragraph: coverer from the 
achievement had been marke 


he complete success of oul country in Arctic perpetration f 


Exploration should not remain unnoticed. bli nd] 
unparalleled accomplishment of an Ameri pubic swindle in 

n in reaching the North Pole, April 6, 1909, This was the eli 
ved by the most expert scientists, has explorer that 
ided to the distinction of our Navy, to which 


' ; reparation 
longs, and reflects credit upon his countr ; . 
s unique success h: eived generous a: had arrived 
edgment from diseovert rs 
ns of learning year earlier 
mend fitting re« = : 
. this astoun 
great achievement o obe1 ldw ‘ : ; 
eral public 
After a committee had made an ex eritically, ti 
austive study of his narrative and ob- a period mit 
rvations, by concurrent action the two fore vi 
ses of Congress awarded Peary an _ United States ai 
icial vote of thanks with a reeommen- from the box 


ition that he be elevated from the rank observatio 


SW 


9] 
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ROBERT EDWIN PEARY 


A PHOTOGRAP AKEN IN THE A HOR ’S OFFICE AT ANN ARBOR IN 1915 











rHE 


, scientific council of his own choosing 
Copenhagen. They were then found 
be entirely worthless, and ‘‘Dr 
<*’ thus became a_ byword tor 
ndler throughout two continents 
The attainment of the Pole by Peary 
s achieved as the result of a matured 
which had been built upon earlie 
feats and was executed with master 


eeneralship, but with hazards duc 





ces of weather over which only the 
r of fortune could prevail; and this 
mee was accorded him As an ex 


| 
bition of personal prowess in endur 
| of hardship and toil under adverse 


ysical conditions, the successful polar 
xpedition of 1909 in no way equalled 
s earlier northern conquests, such as 
e two double crossings of North Green 
and in 1892 and 1895, or the circuit of 
he entire North Greenland coast in 
i 1900. 

For each of these three great achieve 
ments, which had astounded the world 
so much did they surpass by their long 

arches all earlier dog-sled journeys 

irrefutable proofs that the goals 
med to have been reached were 

‘tually attained stand ready at hand 
These proofs lie in the precious auto 
graphed records deposited by Peary 
within cairns—piles of stone in pyram 


form—which he had erected at 





significant points and at all places where 
he had turned back to his base. In every 
ise without a single exception these 
‘ious records have been subsequently 
ind in the places claimed, and either 
pied, photographed or brought back to 
ization by some well-known ex 
plorer, who thus supplied the proof that 
also had attained a goal of the great 
Peary. 
In the case of the North Pole no such 
roof could possibly be supplied unless 
later explorer were to follow close 


pon the heels of the earlier: for the 
North Pole lies in the midst of a frozen 
ea on the surface of which the ice floes 
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one to succeed in 
departed on the 


and suecessful attempt to reach the | 


rreat explorer’ 


MaeMillan and ] 


a supporting party 
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CAPTAIN R. A. BARTLETT 
(COMMANDER OF E Roosevelt, WHO COMMANDED 
I AS PPOR PAR 0 PO I 
\ ) ) \ \ ) Q7 47 


would have been desirable to have had 


a white man of the polar party, and 


Peary would 
lett had it 


however. 


certainly have taken Bart- 
possible. It 
that a 


been at all was, 
absolutely necessary 
lead the 
the last supporting party back to the 
which 


navigator should Eskimos of 


base; for if a storm such as that 
shifted Peary’s party of the preceding 
expedition sixty miles eastward were to 
break out on the return, the party would 
almost to a certainty be lost. Moreover, 
Peary clearly considered the not remote 
possibility that he might himself never 
return, and he desired that the record 
to latitude 87° 47’ should not be lost. 
The noteworthy increase in the daily 
marches after Bartlett’s departure has 
been often commented upon, and by hos- 
tile critics has been exaggerated so as to 
discredit Peary’s narrative. To all such 
criticism, the faets give a complete and 
satisfactory answer. 
First of the 
ealled such a 
most advanced base and Peary and the 


plan 
the 


all, fundamental 


for just dash from 
men, who from the start seemed likely to 
form the polar party on the basis of 
their superior qualities, had throughout 
been spared much of the gruelling work 


of the earlier stages so as to keep in con- 


SCTLENTIFIC 


MONTHLY 


dition In the second place 


tion of the sea ice improves st 
the distance from the land inereas 
after passing latitude 54 r 85° N 


Takes on ie PSS 


Peary’s course it 
moeky character of the ice east of G 
land, and is in fact spoken of as Af 
ice, Whereas the old hummocky ice s 
of that latitude is known as 

ice. For the last six days 
departure of Bartlett, the doul 
of sled: made 


e parties 


marches of about nineteen miles 


Quite as important as 
the ice-surface was the chane 
morale of both Eskimos and dogs 


their faces were turned toward 
is known to all who have experie) 
people 


of venturing far out on either s 


Eskimos are ver 


these 


inland ice, and Bartlett, who p 


has related how hi 


throughout, 


the 


sometimes go back and find them s 


wait for Eskimos to come 


‘ } ’? 
soldiering | 


idly on the sledges 
felt safe if they were near Peary } 


the Great Peary whom they 
worshipped and whom they 
beyond all precedent. 

It is a mistake to assume, as 
have done, that the men walked. W 
ever the trail was good, and fro! 


Pole it was clearly marked thr 
the men generally rode upon the s 
the 
raced for home throughout long n 


while dogs for much of tl] 
when the greatest difficulty was 
from falling asleep and dropping 
the trail Where no 


dogs are driven with the whip, 


trail 1s 


a marked trail, and especially o1 
know, they need no encouragement 
No attention was 


to day or night hours, as it was 


rood condition. 


light enough for travel, but the a 
built igloos along the trail were us 
sleeping whenever necessary. Tl 


been unexpected delays going po 
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i? \ Vas eal ] TT} 1N¢ > I 
l ss U The seasol ! 1 il Va p rti J , 
spring tides, the big would b OG . 7 
Witte opel » bar ! ir! 
o his fear was upon Ks] S RR 
\ ra attel ne ! y ead na \ S 
erossed and the firm ‘ I Q pr R 2 
ve reached they went fair v mad ane thy, , 
lig) t now that the stran Was party vas th, . 
Dancing and shouting, Oota ** shake 
as he collapsed upon his sledge That 1 average mal ; 
The devil is asleep or havine troubl: dash ft thi , ind ba bot 
back so eas ly *? Arrived at ¢ ap n both eat a) ater v © 
imbia, whence thi expedit Ol had clear trom 1 I vine examples 
started out over the sea ice, the party Before setting out on t Pole ex 
s it for two days tO make up tor tha tion Captain B ls ; 
mney. Columbia, a distar t YO n eS 
It should not be lost sight of that marches, an average of 18 miles. 7 
P iry Was the most expert dog sledgver return jour ey th the dogs 


s day. When after the long sled 
journeys across and around Greenland 


nearly a score of vears earlier, he had 


received from the Royal Geographical 





Society in London the coveted Patron’s 
Gold Medal, the president, Sir Clements 


Markham, had said: 


I it. Peary stands quite apart... His 


ey with the dogs over 1200 miles on 


nd e of Greenland is unequa ed. 


The dash to the Pole and back from 
latitude 88° was made with the pick of 
the dogs and drivers of the entire Es 
kimo tribe, and Henson after eighteen 
years of experience was the equal of any 
Eskimo. Yet the average marches of the 
party over sea ice have been many times 


surpassed, not only by Peary but by 





many others. As one writer without 
knowledge of the matter has claimed in 


sensational article that such speeds 








‘ould not possibly be made, it may be 
well to institute some comparisons. 
The average march of Peary north- 
ward to the point of Bartlett’s departure N CLU H 
reckons out as 12.8 miles, a figure which 0 cE P 


y 
‘ 


fers little basis for comparison with 0 OF 1892 AND 1892 
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EXPLORERS AND GEOGRAPHERS AT THE COLOSSEUM IN ROME 
WITH PEARY AND HIS FAMILY IN THE FRONT CENTER. THIS PHOTOGRAPH WAS TAKEN ON 
OCCASION OF THE MEETING OF THE TENTH INTERNATIONAL CONGRESS OF GEOGRAPHERS 
TO LEFT OF PEARY IN FRONT CENTER MARQUIS CAPELLI WITH ROBERT PEARY, JR., Mrs. P 


AND THE POLAR EXPLORERS BRUCE, STEFANSSON AND CAGNI. 


same distance in two marches of 45 miles below zero. In Mareh of 1902 he 


each. MacMillan and Borup on the re- from Cape Sabine to Fort Cong 


turn from Cape Morris Jesup to the distance of from 250 to 300 m 


Roosevelt, a distance of from 250 to 300 traveled, in twelve marches, an av 


miles as traveled, covered the distanee of 21 to 25 miles: and he later e 


in eight marches, an average of 31 to 34. the same distance again in 11 mai 


miles; though, instead of eight, the out- an average of 22 to 27 miles. Be 


ward journey had required eighteen and Schmeling, of the Fifth Univ 
marches. Matt Henson, traveling the of Michigan Greenland Expeditio1 
full twenty four hours, once covered 100 only one season’s experience 


miles in a single march. sledging, made an average mare 
Much more remarkable, however, in’ miles for four successive days. a1 

February, 1899, before the sun returned, one day made no less than SO 

Peary with both his feet frozen only six These are all nautical miles and ov 

weeks before and the stumps of his am- ice. 

putated toes searecely healed, sledged Gunnar Isaachsen says of the sl 


from Fort Conger to Cape D’Urville, a on sea ice to the west of Grant 
distance of over 200 miles, in eleven ‘‘We often made 20 to 30 mil 
marches, an average of 20 miles, and in’ marches over 30 were not rare 


an average temperature of 53.5 degrees times we made marches of 


L, 


+ Urs 








THE DISCOVERER OF THE NORTH POLE 97 


s’’ The wide variations are 

se explained by the quality of 
the ice conditions and the we! 
e loads on the sledges. Peary 


itt for the Pole with moderat 


s only. and on the return these loads 


eonstantly diminishing 


ary took infinite pains TO urns! 


1 


proofs for his claim. On the route 


e Pole a series of soundings was 


, 


n and one of these was within five 
es of the Pole itself, where some thin 
suitable for cutting was fortunately 
ind. Soundings, however, at best fur 

sh a partial proof only if the sea bot 

m should later be found to be notably 

rregular. The only hope that they will 
repeated lies in the Wilkins subma 
ne expedition, for no explorer is likels 

rain to repeat the hazardous journey 
ross the sea ice 

Fortunately, however, the observa 
ns of the sun’s altitude made by 

Peary at the Pole have as the result o! 
hen unknown variation in the daily 
ange rate of his standard chronometer 

supplied a convincing proof, as was 
nted out by the distinguished com 

puter of 

Hugh C. Mitchell, to whom the polar 

bservations of Peary after his return 


‘re submitted by the Committee of 


astronomical observations, 


National Geographic Society. The 


iture of this prool will therefore ay 


Latitude is elsewhere obtained directly 
m the angular elevation of the sun 
easured against the horizon, either 
th a sextant or with a theodolite or a 
insit. Near the Pole the sun, when 
ve the horizon, is at so low an angle 
at the horizon can not be seen, and an 
irtificial horizon’’ must be substituted 
i level reflecting surface, such as a 
of mereury. It is necessary to take 
sun’s angle at intervals throughout 
twenty-four hours; and if this is 


ne at the Pole itself, the angles shoul 


rree ti ° 
I sueél ! ~ ~ 
P ll 
Pearv’s S s, subi 
mmit ( vress, W ned 
vel Hugh C. M ind C. R. D 
vall, tl listing@uis xpel S 
iStrol Nl Ss \ s ‘ 
Coast and G ‘a \ Ss 
il experts rking f 
eat hel | ) ne nt 
methods, obtaine results 
within a second ing I de 
These give for e latitude of Peary’s 
imp near the Pole, 89° 55° 23", and 
the longitude 137° W Hence the pos 
tion of his camp (Camp Jesup) was 
$6 geographic miles distant from t 
Pole. But this was not Peary’s closest 
approach to the Pole, for on the morning 
of April 7 at 6:40 o’clock, Peary tray 
eled in the dir n e sun, immed 
ately after taking his observations, for a 


distance of 5 miles, and so, as computed 
by the experts, he passed Within a dis 
tance of 1.6 miles of the Pole kurther 
Peary made trips of a few miles ea ! 
several different directions and it may 
be came within a stone’s thr 


exact position of the Pole; but the point 


is one which has only an academ nter 
ont 

In | Ss repol \| S ad that m 
his professional experience | 

vould hav possibli ( 
lata of thes ser ns n 
Htammed tl l i? I 
stances iin sing ‘ 
Vations 11 nl ! 
hev inan sul rove 
errol ld De ( S 
tions not been n ( i 
for n the data ! : 
“ aad - a 

On the 1 n 1 : : 
standard ¢hrol ! Ss sel 
makers for 1 ng 





398 THE SCLENTIFIC MONTHLY 








PEARY AND HIS FAMILY 


AN ENLARGEMENT FROM THE PREVIOUS PHOTOGRAPH SHOWING FROM FT TO RIGH 
ROW: MARQUIS CAPELLI, PRESIDENT OF THE CONGRESS, WITH YOUNG ROBERT PEARY IN F 
HIM; PEARY, MARIE PEARY STAFFORD HE ‘*SNoW BABY’’), Mrs. Hopss, Hopss, Wo 


WAGNER, DISTINGUISHED RUSSIAN AND GERMAN GEOGRAP 


started the previous year, the makers of the actual rate of 2.2 seconds 
had found it to have a predicted daily he observed the sun for noon obse1 
rate of two tenths of a second losina Ten minutes hefore if Was of? t 


On the return, however, the check-up  ridian. Mr. Mitchell states tl 


showed that it had really had a daily servations all show that the s 
rate of two and two tenths of a second actually where it must have be« 
gaining. Peary had taken at the Pole the instants Peary at the time su 
in all thirteen single, or six and ont half but at those which the beha 


double altitudes of the sun. at two dif chronometer as later revealed 


ferent stations, in three different diree Some of the medals awar 
tions and at four different times. A!l for his achievement of the P 
except the first single altitude, taken on the Nachtigal gold medal of 
April 6, were under satisfactory condi-  perial German Geographical S 
tions, and all at temperatures of —11° F. Berlin, the Hauer gold meda 

to — 30° F., or above the freezing tem- Imperial Austrian Geographical * 
perature of the mercury in the artificial of Vienna, the King Humbe 


horizon. At the time the observations medal of the Roval Italian Geog 
were taken Peary supposed that his Society of Rome. the gold meda 


+ 


chronometer had been losing two tenths Hungarian Geographical Soc 


of a second daily, and as a consequence Budapest, the award of the R 














1890 for 


a 


‘ 


DISCOVERER OF 


THE 


Geograp! » Brussels 
medal of the R Geoevanl 
. a Antwerp sp ss 
n the tTorm Ss QD rom ti 
Scottish Geograp s ePTY 
cy 1 e (+1 | { cS 
Honor I) n Paris 
Cu 11h d 


+ ol the Amer ‘all (7e rraypl 
of New York, Hlubbard e 
of the Nationa eo? D s 
Kar vold 


f Washington the 
of the Geographiea 


the Culver gold medal 


ieipnhia, 
Chicago Geograp! Ca Ne) ety ihe 
medal ot thé Exp rers Club np 
York ana tl l ais fr mm mal 
ipal societies. The Royal G 
hhical Society of London at the im 
rh ct ilread 


Was reac 
ed Peary for earlier expeditions 
Gold Medal, and it was 


vrreat 


Patron’s 


ore decided TO award nit a 


la Gold Medal no less than three 
es in diameter. Special gold medals 
before been awarded but thre 


Pasha and 


es: a three-inch medal to Stanley n 
the rescue of Emin 
Africa, a 

inch medal to Nansen in 
s great Arctic Expedition in the Fram, 
Shackleton 


two-and-a 


the crossing of 
1897 for 


a three-inch medal to 
‘his Antaretic Expeditions. 
Other honors came to Peary in t 


‘tion to the presideney of the Ameri 
1903, to the 


1 
au 


Geographical Society in 
esidency of the Eighth Internationa 
graphical Congress held in Washing- 
n 1904, honorary 
Ninth 


rress held 


f 
) 


vice-president 
Geographica 
in 1908, and o 


International 


in Geneva 


THE NORTH 


17 
} 
} 
? ~ 
may 
rer 
\tlan ( 
\lw S 
mise i 
ell ] 
" 
reer i 
} , 
: " 
ipa } 
eS 
Ihe il 
at ) 
\ , , 
s dread dis 
kor two vears 
ments l! att 
e 
1) od 1) ? 


ered’ into the @ 
tery Wit! 
dedication 
President 
Justice | ‘>, 
distinguis 
present 
Civ 
Pearv was o 
‘ highest ~ 


who served 
worshipped, 


aa red by Ss 


PO! 








SOUND IN OCEAN SURVEYS 


By Captain N. H. HECK 


CHIEF OF ) SION OF RESTRIAL 

AND GEOD 

Ir the Coast and Geodetic Survey 
were to change its official emblem to a 
flower, it could well be the narcissus. 
You may recall Narcissus as the youth 


who pursued that elusive nymph Echo, 
who had pined away until nothing re 
but a which always re 
the last uttered the 

Narcissus in turn mistook his 


mained voice 


peated words in 
vicinity. 
own image in the pool for the lost Echo, 
and he also pined away and was changed 
into the flower which name. 


This ancient Greek myth of Narcissus 


bears his 
pursuing the echo, or of the reflection of 
sound and light, is appropriate, since 
either the echo or the one-way path of 
modern 
there 


basis of 
hydrographie surveying; and 
always the hope that the velocity of light 
can be used for the measurement of dis- 


sound has become the 


is 


tances on earth as in the heavens. 

The use of the velocity of sound to 
not as the 
myth, but it is by no means new. The 
method is mentioned by Jules Verne in 
A Journey to the Center of the 
Earth,’ an error. The 
adventurers had different 
underground passageways and had be- 


measure distances is so old 


his ‘‘ 
with amusing 


followed 


come widely separated; then they ar- 
rived at positions where they heard each 
other's through the One 
shouted, noting the time on his watch; 
the other on hearing the sound immedi- 
ately replied, and the of the 
sound was noted by the first observer, 
The 
error made by the author was in assum 
ing that the velocity of the sound 
1,120 feet per second through 
Actually the distance would have been 


volees rock. 


arrival 


thus obtaining the time interval. 
is 


rock. 


MAGN 


HK) 


TISM AND §& OLOt 


nearly 20 times as great 
posed. 


Early works on hydrographie s 


ing give the method of base m 
ment by sound through air. A ¢g 
fired, and the observer, perhaps 


miles away, carefully noted the 
of time between seeing the smok: 
arrival of the 
sults were claimed if there were 1 


sound. Fairly 


four repetitions, although there ar 
ous sourees ot error. 


The first use of the velocity 


in sea water as a means of meas 
distance is credited to R. A. Fesser 
who accompanied a Coast Guard 
on the International Ice Patrol 
Grand Banks in 1913 in an 
determine whether icebergs 
located by acoustie methods. It 


where stated that he was suecess! 
he did succeed in obtaining ec! 
the bottom 
depth determination by this met! 
The world war stimulated the d: 
ment of 
ticularly the transmission, recept 
underwater si 


and coneeived the 


many acoustical device 


the recording of l 
Apparatus for acoustic 


nals. 
devised an 
Much 

from tl 


sounding was 


; 


steadily improved. 


provement has come 


demands of accuracy by the 
Geodetie 


nated in the Dorsey Fathom 


this hi 


Survey, and 1s 


; 
ay 


measures accurately depths as sn 


few feet. This is named for Dr. H 
Grove Dorsey, who has been in 
ate charge of the acoustieal deve 


“le 


work of the Coast and Ge 
since 1926. 
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FATHOMETER SOUNDINGS AND RADIO ACOUSTI ANGLING 
"4G TWO OF THE SCIENTIFIC METHODS PLOY ’B Oo ( s 
DEPARTMENT OF COMMERCE TO INSURE ON \ \ 
THE PRECISE POSITIONS OF SUCH DEI ANY O} F 
OUT OF SIGHT OF AND DEPTHS A ) ) A F 
ME REQUIRED FOR A SO > TO TRA Oo SEA BOTTO ) 
[HEY ARE MADE AT THE RATE OF 4 PER SECOND, WI PR¢ 
) FORTH OVER THE AREA AT HER REGULAR SPEED. POSITIONS OF 
ADIO ACOUSTIC RANGING, FROM TWO PREVIOUSLY DETERS ) POSITIO 
IN SHIPS (OF WHICH ONE IS SHOWN THE TIME ELAPSED B $01 FRO 
AS RECEIVED ON THE SURVEY SSI AND THE RADIO WA\ i >) o> 
RED ON THE SURVEYING SHIP TO ONE ONI RED OF A SECO KNOV 
Y OF SOUND IN WATER, HE DISTANCE BETWEI ES \ SHI OF 0 
SHIPS CAN BE CALCULATED A RATE! ‘ SEPARA 
e demands of surveying have re tance or night or fog. A survey 
sulted in better instruments for acoustic continental shelf of the Atlantic 
sounding in navigation than would have of the United States had been start 
herwise been likely. The use of the precise dead reckoning just prio 
dl in navigation has changed the development of acoustic methods 
emands on the charts, for although while better than previous met! 
some accurate soundings out of sight of obtaining the position of the surv 
have always been required, the new — vessel, still left much to be des 
dd requires much more complete aceuracy. Similar surveys on 
of the submarine configuration. cific Coast were com] ed by 
Now, vessels frequently obtain their fogs and strong currents, and w 
sitions by recording a line of sound acceptable accuracy was limited 
ngs over some characteristic detail of within sight ind and in elear 
‘ean bottom and comparing these Under any nditions, 
ndings with the chart. This method moving surveying vessels w 
navigation has emphasized another stop frequently for wire sound 
jem of equal importance to the at the mere) he vagaries iN 
al sounding—obtaining an accurate current, and i nsequen 
tion of the surveying vessel when ance could be placed on their pos 
ts on shore are invisible, due to dis The radio compass suggested a 


tO] 
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ble solution, but while very useful in nterval witl sou 
navigation, it was found not to have the the path followed by the s 
accuracy required in surveying vives the ship’s distance fron 
To meet these conditions, radio acous phone. With two such distances 
tic ranging was developed in 1923 by the ably placed hydrophones 
Coast and Geodetic Survey, the appa tion gives the ship's position 
ratus being constructed and tested by Assuming that we hav 
the National Bureau of Standards val to the required accurac 
Previous work had been done by the two other important consid 
British, but in no ease had the feature’ velocity of sound and 
which is largely responsible for the wave. If the sound wave 
effectiveness of the method—recording uniform velocity in a straig 
aboard the surveying vessel—been problem would be quite s 
adopted. After some tests at New Lon pears from recent investigat 
don, Connecticut, in which officers of the probably travels by a series 
Coast Artillery, U. S. Army, gave aid tions between the surface and 


and advice, the work was transferred to the ocean, except in very dé 


San Diego, California. The writer. who where it does not rea 





had become familiar with this veneral Since the elastic and inert 
type of work through naval anti-sub the sea vary wit ten 
marine duty during the world war, was’ density, the velocity underg 
associated with the development of radio variations 
acoustic ranging during its first year The theoretical velocities 
The method was put into actual use dur- verified on the working grounds 
ing 1924. During the first years of parison with some distance w 
development, there were several failures directly measured, e¢.g., by tak 
and some of the results had to be re fixes on shore objects that 
jected, but by 1927 the new method had determined by triangulation 
revolutionized all previous ideas of pos- paring the fathometer soundi Q 
sible quantity and quality of results. direct measurement to the b 
While the practical difficulties that asteel wire. Many additional « 
caused this delay were great, the funda- applied daily to insure that 
mental idea is simple. A bomb is fired ings and the features of t 
near the surveying vessel, which is pro- correct in all detail 
ceeding at full speed. A recorder some Early studies of the ve ; 
what resembling a stock ticker records  inelude those of Colladon and St ( 
on its tape the instant the impulse from 1827. In this case the sound s S 
the explosion reaches the ship’s hydro- a submarine bell. More careful 1 s 


phones, which are part of the acoustic ments were made by Threlfal 
sounding apparatus. In the meantime, in Australia in 1899, using ¢ 
the sound wave travels through the and electrical instruments ar 
water until it reaches an underwater have been various isolated meas 
hydrophone connected by a cable to a The eruise of the Coast and G 


shore station, where the arriving impulse Survey ship Guide in 1923-24 


is amplified and operates a thyratron, New London, Connecticut, to Sa 
sending back a radio signal to be re- California, via Puerto R 
eorded on the same tape. The time Panama Canal, during whic 


‘ 


interval thus is obtained to within one wide range ot depth Was ence 


+ 


one-hundredth of a second, and this time to the greatest found in 
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SUBMARINE VALLEYS ON GEORGES BANK 
A YS A 7) ( - ) ) oO om 4 ) ( ) 
ORIGIN OF 1 E co? I) 4, SHELVES AND O ER IN ES G GEOLO 
Ocean, resulted in the first accurate com shore stations could not be used In 


ensive velocity tables. These were order that the cables might not be « 

mpiled by Heck and Service immedi- excessive length, the hydrophones have 

y following the cruise. A little later, to be placed in very shoal water, and 

British Admiralty published another probably on accom ss of energy 
T } 


set of tables, which differ slightly from with multiple reflections, the sound does 


se of Heck and Service not go throug! TT) e use of two station 


One great advantage of this system of — ships solved this problem 
sition determination is that the vessel One important result was . \ 
s able, without effect on accuracy of of Georges Bank, which extends to 150 
subsequent work, to stop at regular in miles eastward of Cape Cod 
rvals for wire soundings, to determine’ to locate the station ships it was 1 ~ 
peratures, secure water samples for sary to carry out a new kind 
ermination of salinity and to obtain lation suoVS were placed 
samples of the bottom. This informa in such positions as to form as 
Is in part needed for selecting the’ triangles or rather quad) terals 
‘t velocity of sound, but it is also eventually formed a triangu 
il to the physical oceanographer over the « s 
the geologist. near the eastern extrem 
VK") 


When this method was first applied on were located by p1 se ast 


Atlantie Coast, it was found that servations, and these wet 
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through to buoys in sight of the shore 


by measuring the sides and diagonals of 
the quadrilaterals by radio acoustic 
ranging When the connection was 
made with the federal triangulation net 
on the shores, the error carried through 
this novel triangulation scheme proved 
to be surprisingly small. 

During the past year by a combination 
of radio acoustie ranging and the British 
taut wire apparatus, even greater accu- 
racy has been obtained. The taut wire 
apparatus consists of a large reel of steel 
piano wire mounted on the surveying 
vessel with registering sheave and suit 
able control, so that the wire can be 
readily payed out as the vessel steams 
along. To measure a distance as between 
two buoys, the end of the wire is an 
chored near one of the buoys and when 
the other buoy is reached, the sheave 
reading gives the distance with all re 
quired accuracy if the bottom is reason- 
ably uniform. The combination of the 
two methods has resulted in even greater 
efficiency and reduced cost. 


The purpose of these developments has 


been to produce charts whicl 


needs of the mariner 


safety of life at sea, but 


and adi 


+ 


tant economic and scientific by 


Fishing and the conservation 


placement of fish 1 
knowledge of the botto 
Bank charts have prov 
this connection The 
needs accurate charts 


a + 


studies of the ocean, 


‘equire 
m T) 
ed inva 


‘Por 
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ror many 


Inciud 
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Lnere are 
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characteristics and circulation 


water. In @ 


reoiogy, mm 


+ 
yt 


only 


physiographer have a better und: 


ing of what happens 


which constantly leave 


working area of the geolo 


extended to the edge 

shelf with accuracy ¢ 

obtained on land. The 
vorges or submarine \ 
lated thought in regard 
origin. Accordingly w 
to meet the needs of th 
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ing in revealing the hi 


tion of the continent thi 


submerged beneath the 


mparabl 
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SIAM IN MAY 


By Dr. A. S. PEARSE 


PROFESSOR OF ZOOLOGY, D 


One goes by rail from Penang to 
k through a very picturesque 
rv. Verdant buttes rise on either 

side of the railway. These have been 
fully eroded by nature, so that 

are cleft and cavernous. Clumps 
raceful toddy palms sway at the 

es of fallow rice fields. These fur 
nish wine and sugar for the Siamese. 
There are piles of cord wood at each 
station, for no coal is to be had and the 
eman must work continually to keep 
ip steam. Sitting in neat and well- 
appointed sleeping cars, a passenger 
roars through thatched villages. Now 
and then an elephant may be seen at his 
daily work. The gilded spires of 
Buddhist temples rise through the trees. 
Lotus blossoms make little wayside 


ponds charming. 


Bangkok is 


CItV in the wi 


banks of the Men: 


numerous Kion 


highways for 


though moder 


parts of the cit 


trians, carts, 


] 


Along the Menan 


are pile-supported 


reached only 


offices and residence 


on flatboats. 


women paddle about 


no longer than the 


appreciate the 


waters, They ma 


continually fo. 


pr LOS 
s } 
, 
ill { i 
rs al ils ~ 
MOS lis p 
I 
ids ais 
, na 
y A | ‘ 
IGKISDaS had au 
lial hi 
ises W 
by watel si 
ces bob up 
Litt childret 
i Ih Doat 
mselyes. 
rreat mn 
i hye “ft ! 


beverage, powe r 


Rice boats ply pact 
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THE ROYAL 
ROOF TREES EFFECTIVELY 


POINTS O) 


rafts of teak float down from the forests 
in the interior. Handsome maids who 


live on barges dip up cups of water to 


drink or wash their teeth, and throw 
their household wastes into the long- 
enduring old mother. Dignified, mod- 


estly submerged dames with little nets 
drop them into 
Ferry 


dip up shrimps and 
floating pots while they gossip. 
boats of all sorts and sizes earry busy 
patrons. The sampans of farmers and 


fishermen are tied along the banks, while 


their owners offer their products for 
sale. Buddhist priests, clad only in 
startling yellow cloths, hold begging 


bowls. In the open field by the great 
palace grown men fly great kites. 
Wonderfully ornate palaces, temples 
and shrines rise above the roofs of the 
houses. 

The Siamese, like most races, are 
something of a mixture. Their country 
has at various times been invaded and 








PALACE 
KEEP AWAY DEVILS 


in part ruled by Burmese, I: 


Malays, Mons, Cambodians and K 


but the Siamese (Thai) came n 
from South China. Their genet 
ture, as evident in literature, 


customs, has been influenced lat 
India, and hence more remotely 
sia, but Siam has a culture all 
The architecture and _ pictorial 
Both men and 
The nat! 
tume includes a loose diaper, w 
Hats wl 


like inverted dishpans are 


quite wonderful. 
eut their hair short. 


worn by both sexes. 
where. The country is underpop 


this aceount the 


and perhaps on 
are disposed to be rather eas) 
The rice mills and other indust 
largely in the hands of Chinese, 

Siamese laughingly say that 

like hard work and are quite ¢ 

have it so. As one goes about 
he meets seems to be happy 
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ed 


The nobility are as a rule intel 


ent, educated and agreeable. The 


ubition of most peasants is to become 


tached to the household of some noble 


The farmers are sim 
for the 
wise 


wealthy man 
folk. 


st part 


Recent kings have 


been progressive and 
mpulsory education is being rapidly) 
nded to all of the 
ng with modern progressive trends 


old and 


parts country. 


undesirable customs per 
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\ KLONG MARKET 


FARMERS, FISHERMEN AND MERCHANTS OFFER GOODS FOR SALI 


palm, which is used to thateh houses. langstart, oranges and lovely 1 


A variety of fruits is commonly eaten. steens are in the markets. The n 


The cocoanut furnishes a refreshing and malodorous durian and jack 
drink, white flesh and sugar. <A variety will astound those who have n 
of bananas, mangoes, papayas, lamut, them. Imagine a custard + garlic 
pommelo, melons, rambutan, linchi, a dash of turpentine and eastor 
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you have a durian. Yet those who have 
learned to like the prickly durian will 
have no other fruit and esteem it the 
‘ruit of heaven.’” To my mind they 
are addicts 

Siam is an ideal place for the orehid 
unter. There are also many beautiful 
flowering trees, among which the fon 

“lu (flambovan, flame of the forest 
never fails to charm. Roses, lotuses and 
jessamines flourish 

The fauna of Siam ineludes the ele 
phant, tiger, leopard, boar, deer, gaur, 
rhinoceros, monkeys, gibbons, peacock, 
pheasants and other birds. Along the 
coast and in the streams and klongs a 
variety of fishes is to be found The 
\Mlekhone is the home of the largest 
freshwater fish in Asia, the pla buk, 
which attains a weight of over 240 kilo 
grams (030 pounds). The chief domes 
tic animals are water buffaloes, humped 
backed cattle, small Siamese ponies, 
pigs, ducks, geese and pariah dogs. In 
the markets near the coast various crabs, 
oysters and other sea foods are to be 
found 

lor the naturalist Siam offers many 
opportunities. The seas, estfiaries, riv 
ers, klongs, rice paddies, fields, forests 
and mountains teem with life. At pres 
ent Dr. H. M. Smith is scientifie adviser 
for the Siamese government. He is 
making extensive collections and has 
already published several papers, espe 
cially in regard to fishes. In and near 
Bangkok he showed the writer several 
unique piscine spectacles. At his labo- 
ratory experiments are being conducted 
concerning the heredity of certain char 
acters of the famous Siamese fighting 
fish. Specimens of this little fish are 
kept in separate glass jars with card- 
boards between. When a sereen between 
two males is removed the pugnacious 
little fellows erect their fins; their bodies 
scintillate with a display of rainbow col- 
ors; and they bump their noses against 








the sides of their jars in frantic 


to reach one another. When tw 


are placed together they fight unt 
of them is killed. Wrestling fishes 
long beaks and two males will str 
for hours on end Archer fishes s 
drops of water from their protub: 
mouths and knock insects down 
surface from vegetation A dr 
water thus may be spit several 
great precision 


In Siam there are more tha 














{ BOY AND GIRL ON A WATER W 
SALTY WATER IS PUMPED ON ENCLO 


AND EVAPORATED TO OB 


species of fishes which breath 
These will drown in from half a 
to two hours if they are kept 
water and thus prevented from gu 
in air from the surface. They hav 
cessory respiratory organs of val 
types. These usually lie in sp 
chambers above the gills. The clim! 
perch, Anabas_ testudineus B 
often leaves klongs during rains at 
night. A man may go home fr 
bridge party and find one of these | 
eatching grasshoppers on his lawn 
serpentheads also make long jour 
overland and live for as much as 
months in dry mud. A Siamese 

















SIAM IN MAY 























A FRUIT MARKET, WITH JACKFRUIT AND DURIAN IN THE FOREGROU>? 


ten fishes by turning over his rice sold. Various views have been held as 
fields with a spade. He puts his catch to why in Siam and other tropical com 
serpentheads in a bag and carries tries fishes have become air breathers 


them to market. They may live there and periodic aridity has usually been 
for days without water before they are supposed to be the primary 
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WHERE MY MEALS CAME FROM; PAKNAM. DELECTABLE DRIED SQU! 
HANG BENEATH THE TREE 
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causing the necessary changes in struc 


function. It has been shown, 
that in 


there is often a lack of oxygen and large 


ture and 


however, warm, shallow waters 


amounts of carbon dioxide may be pres 


ent, especially at night. So fishes are 


obliged to breathe near the surface or 
gulp in air. In Siam several species of 
fishes which never leave the water re- 


quire air continually for their respira- 
tory activities. 

Cheerful, rotund, little Nai 
Phintuyotsin acted as guide and inter- 
preter on a trip to Paknam at the mouth 


> 
| ongvse 
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side to side over the surface of the 
a iittle goby, Periophthalmodon sc] 





subsisted on mud, ins 
and little 
These gobies are adapted to life on 


sert (Pallas 


such as ants, erusta 
especially in their locomotor and \ 
organs. They jump several feet and 
very agile. Their eyes are unlike 
of most fishes in being far-sighted, 


are covered by a transparent pr 


tive membrane. Though beach-skip 
drown if kept long under water, 

ean not live long in air without wett 
their gills and branchial eavities. T 








MAKING PALM 


of the Menam Chao Phya, where we 
were able to study several species of 
These 


fishes live on mud-flats along the banks 


beach-skipping gobies. eurious 
of rivers and dig holes in which they 
forth their young. There 
four species of gobies which 
A big fellow, 


(L), lived 


bring were 
three or 
lived together at Paknam. 
Periophthalmus barbatus 
largely on other fishes; a 
medium-sized Boleophthalmus 
bodaerti (Pallas), gleaned filamentous 
algae for food by wagging its head from 


and 
goby, 


erabs 


" a, 


we) 
Wy 





te 


’ 


\ 
\\ 
LEAF SHINGLES 
are therefore at home on mucky flats, 
but often wander inland for a short dis 
tance among the attap palms or n 
groves. After living where beach-s! 
pers, climbing perch, serpentheads | 
erabs continually wander out of hot | 
shallow, oxygen-poor waters to 
advantage of the high oxygen and 
resources on land, it is easier to un 
stand how aquatie animals gave ris 








terrestrial types. 
At Paknam we lodged with the g 


nor’s secretary and were courte 





SLAM 
Laor A 

but his 
Nal 
Phintuyotsin had a silver bow] 
figures I 
with an alu 


wile, 
little 


cake of 


ed by his little 
Siam 


er in needs 


¢ bowl and a soap. 


ented with fantastic 


my face somewhat 
n pan. With this each morn and 
| stood on the poreh before a great 

rain water and dashed refreshing 


The chil 


in the neighborhood always enjoyed 


ers over my soapy body. 
eremony. My meals were delivered 
times each day from a Chinese res 
rant. The 
I lived well. 


Chinese are born cooks. 


lhe most wonderful experience | had 


Siam was a trip to Koh Chang 





Big 
the 
Koh Chang is about 


jlephant), a Siamese island near 


ast of Cambodia. 
rtvy kilometers long and ten wide. It 
s covered by a luxuriant rain forest 
With Siri Habanananda and Gordon 
Alexander I slept among cocoanut palms 
above the ground on the 


twenty feet 
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STANDS BETWEEN 
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STOLE 





bamboo porch of 


benign bachelor The e 
sent 


in hot rice tor each meal 


a grub-stake canned goods, we did 


very well; until two days before we left, 
when a nice king little boy stole all 
our food. The work of the customs 


official did not seem to be 
There 


very 


+ 


Imports I 


were ltew excep smug 
his work was in 


bird and 


way to Koh Chang 


gled opium, and most of 


collecting the taxes on 


nests 


(on the 


turtle’s eggs. 


we stopped at Chantaboon, an 


hour ashore I eollected two 


amphibians under stones and several 


fungus-beds of 


termites 


On Koh Chang the animals in the 
forest were wonderful. Great snakes 
chased squealing rats among the trees. 


In the luxurious palms about our house 


were flying lizards (Draco volans 


hese curious saurians have ribs whieh 


expand so as to support a membrane 


along each side of the body "hey are 





er fo. es 
+ eh 


;, #7 ; 
\ - ml 
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OUR GRUB-S1 
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SPROUTING COCOAN 
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A WATERFALL IN KOH CHANG CHANTABOON AT SUNSI 


thus able to volplane from one tree hollow tree with mud. Whik 

to another. The dracos clung tightly to js brooding and rearing young 
trunks even after I had shot them. To her through a narrow apertur 
secure specimens I often had to use a_ he protects his family fro 


lh Shak 
long bamboo pole. other predatory animals. When | 
Along the mountain trails on Koh heard a hornbill. I thoueht 
Chang were many land leeches. These train was coming. The swis 
lurked under leaves, and when one great wings sounds mucl 
passed they emerged and looped rapidly laboring up a long hill. 
forward. We kept a sharp lookout and Siam is wonderful and pleasa 
removed them from our feet to bottles people are cheerful and friendly 
before we became anemic. ical nature is at its best. In gen 
Most wonderful of all were the giant country is healthful. There ar 
hornbills. These are the birds which are such diseases as cholera, plague, n 
famous for their peculiar nesting habits. and dysentery, but with ordinary 
The male seals the female up inside a_ traveler is in little danger. Go to S 
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By Dr. E. W. GUDGER 


OF NAT 


IN rRODUCTION 


another article recently published, 


| have given from old natural history 


s some fabulous stories of how vari 

s quadrupeds are used as animated 
ts in the transport of various mate 

s. That paper (and this also) had 
ts inciting cause in the faulty recollec 


n of a lecture delivered during my 


student days at the Johns Hopkins Uni 


versity by Professor W. K. Brooks on 


nrad Gesner, one of the earliest and 


greatest of the old natural historians 


My recollection was that he told us that 


esner described rats as transporting 


eves in this fashion—one rat with his 


; 


+ 


tail and drag him away. What Gesner 


r) 





ir paws grasps an egg to his belly, the 


thers roll him on his back, grasp his 


lid allege was that the Alpine mouse or 
narmot thus hauls hay, as described in 
article noted. 

In the course of years of checking up 
sorts of bibliographies and the tables 
eontents of thousands of scientific 
nals, for titles for my eard cata 


sé 


gue continuing the ‘‘Bibliography of 
‘ishes,’’ and in the course of an omniv 
is reading of natural history books, 
ave noted a thousand and one titles 


7 


all kinds of interesting natural and 
netimes unnatural history lore. In 
d thereto by my (erroneous) recol 
tion of Professor Brooks’s account of 
rats and the eggs, I have noted as 
vy came to me accounts of how rats 
nsport food materials, especially eggs. 
ese methods are of two different kinds, 
1 the accounts will be presented ac 
rdingly. There is no attempt to cover 
E. W. Gudger, Screntiric MONTHLY, 40: 
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57, February, 1935. 


HOW RATS TRANSPORT 


{E RAT-EGG-WAGON STORY TRACED BACK TO 1291 A. D 


e terature eX ilIST 
Slmply noted what ‘ 

> ; 

Rats are most inge) : 


T) 


al 
by 


Living in and around the habitations 


Ih 


he 


these ingenious ways of securing s 
food almost bear t 


Two of these ways will now be set fort! 


} 
ili 


M 


they show great cleverness in stealing 
them from containers and in carrying 
them considerable distances and 
many obstacles [They will desp 
hen’s nest and n ste eggs f1 
inder as ne Genera se a 
eaten on Sp 1) req 

rats are desl! Is y 7 ‘ 
Unlike birds w st t} ea 

al evo nd s ranspol ? S } 
evrs, bee is rw c S } 

britt shes ! Ss sen l 

tents, very difficult objects to hand 


them without breaking the she 
leaving a mark 01 Llow Vv al 
leved t solve the problem w ! 
set out 


of 


itions that rats carry eggs upstairs ar 


eir brains have been s 

yusands ¢ I years r enadeay 

elr enemies. These in nat 

ly the smaller carnivores, weasels 

it as semi-domesticated animals 
‘hiefly have to fear cats, dogs and 


an, they have learned most ski 





EGGS 
































yw to despoil him of his food. Som 


e marks of reasoning 


As pointed out by M. A. C. Hinton, in 
s ‘**Rats and Mice as Enemies 


an,’”* rats are very fond of eggs and 


owever The, are mow! T Transp 


How Rats Carry Eaas 
Saving for the final section accounts 


rats serving as egg-wagons, thos 


- British Museu H ibook, I no. S 


» §, 1918 














416 THE SCIENTIFIC MONTHLY 


down and on the level will now be pre 


sented. 

Transport on the Level.—This method 
of transport will be considered first, 
since it seems to be the easiest mode. 

One would think that the easiest way 
for rats to transport egos would be to 
roll them along on the floor or on the 
ground. However, there is the handi 
cap that it is impossible for them to roll 
a conical egg in a given direction. But 
there are two published accounts alleg- 
ing that they do so. This is stated as a 
method by James Rodwell in his inter- 
esting book, ‘‘The Rat: Its History and 
Destructive Character’’ (London, 1858, 
Chapter XI), but he gives no details. 
However, one interesting account is 
given by C. J. Cornish in his ‘‘ Animals 
at Work and Play’’ (London, 1896, p. 
271), where he quotes A. Trevor-Battye 
that he had seen rats roll eggs by apply- 
ing their chests to them. Cornish speaks 
of this well-known author as an acute 
student of the rat, but I have been un- 
able to locate any papers on this animal 
by him. 

The earliest account, which I have 
found, of carrying on the level is also in 
Rodwell’s book. A rat was discovered 
in a hen-roost struggling with an egg, 
but so intently that it did not notice the 
bservers. ‘‘Its principal difficulty 
seemed to be in balancing the egg; this 
it did by stretching out one of its fore 
legs underneath the egg, and steadying 
it above with its cheek. When thus se 
cured, it hopped very steadily and cau- 
tiously upon three legs; thus looking in 
its action more like a young rabbit than 
a rat.’’ When the rat neared its hole, 
the man gave chase and the rat to escape 
let go the egg. 

The next instance of a like manner of 
transport on the level is excerpted from 
Tom Speedy’s book, ‘‘Sport in the High- 
lands and Lowlands of Seotland’’ (Lon- 
don, 1886, p. 373 He states his per- 
sonal observation as follows: 


Going hurt edly nto a stab here 
in the habit of dropping their eggs 
nessed a huge rat bearing an egg 
manger towards its hole at the end. It 
it with one of its fore feet, holding 


its breast, and in this manner was 
on three legs ilong the outer b 
Making a rush 


stall, it dropped the egg: but fa ng 


>? 


manger, On our 


t was not broker 

Before leaving this section 
Menault’s ‘‘The Intelligence 
mals’’ (English version, New 


1870, p. 212) may be quoted as to 1 
genuity of the rat. ‘‘On another 
sion the rats formed a line, passir 


ego along from one to another,’”’ 


pass buckets of water in fighting 
No reference is given, hence this a 


ean not be checked up. 
Such a passing from hand to 


shown in a fanciful picture (who 
conception of the artist’s imaginat 


in J. H. Collins’s ‘*The Ways of a ] 


Here a rat, standing in a bowl 


eggs, picks up an e: 


tosses it to a rat on the table. T!) 


holding it in its paws, passes 
the next in line, and so on 
Transport Downstairs TI e 


count of this kind of egg-carry 
from Rodwell’s book. It seen 


some especially fine eggs in a 


cook’s shop had disappeared and 


help were under suspicion. Wat 


kept and here is what was said 
been found. Two rats, one large 
and one small (female?) were 


covered culprits. When first se 
were both on one step, about ha 


down the stairs. What then t 
is deseribed as follows: 


When the big rat descended 
neath, he then stood on his hind legs, 
arms and head resting on the step 
eg towards | 
a it, he 


round 


the other rat rolled the « 
putting his arms tightly 
carefully down onto the step wher 

3 Saturday Evening Post, } 6. A 


1925. 


y in its paws 
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Photograph by VW l 
G. 1, THE EARLIEST KNOWN FIGURE 1291 A. D O} THE RAT-EG¢ 
WAGON TRANSPORT 
A PERSIAN MS. IN THE PIERPONT MORGAN LIBRARY, 1 “<e H 
RIPTION OF ANIMALS’’ BY IBN Ba 








ng and there he ld it until she came down observer was posted Ile 1 p at 
ay onder oe spooing: : , sty P the rats climbed on i gas ™m \ } 
vere fairly at the bottom. projected out from the wall i t 
A most extraordinary method of down- : ; “9 oma pny py “ee ; = 
ward transport, which he denominates whi 2 - od “5 ‘10 wees 
‘A Living Egg Chute,” is described by ‘lly’ from the wall 
J. H. Collins in the article previously From the _ meter, the ra _—_— 
rred to. This has been published leged to have eaped mt the ab 
before, but I have been unable to locate the edge of the table was 10 feet from 
wok. It seems that there had been the wall, this leap would have been abou 
great loss of eggs (20 or 30 dozen eggs of 11 feet (as a simple caleulation shows 
ght) by rats which infested a storage This is a long leap for an animal 1 
warehouse, so a platform 8 feet high was_ built for such activities. Bu D 
built with legs of smooth iron pipe, and server reported that they reached th 
this platform the eggs were stored. platform, and their next actions are de 
he eggs continued to disappear, so an scribed as follows: 








rats formed a chain to the floor, fore egs nked 


in hind legs ke the bridge alleged to be 
formed by monkeys over streams in South 
America]. It was a chain long enough to ex 
tend in an easy hollow curve [?] to a point on 
the fl s rit lis il t / from he itform 
ind hie as ra n he ne i on s back 
W he Ss ny fy yy 1 Vas I ict and 
the animals worked as though they were per 
forming an acrobatic act previous) planned 
and rehearsed—things began to happen to those 
eggs. One by one they were tte , from the 
erate, dropped }| to animals on the platform, 
passed safely down the rat chair n which all 
paws were occupied in holding fast] and away 
into the darkness of various rat holes 


This is a dandy story, which reminds 
me of a pungent criticism of a great pub 
lie building——** Gorgeous in its ensemble, 
but faulty in its details.’’ To be ex 
plained are an 11-foot jump out and 
away with a 4 to 5 foot drop onto a plat 
form; the lifting of eggs out of a crate 
presumably 6 or 8 inches deep; the 
method of formation of this living 
chain; the tremendous grip on the edge 
of the platform exerted by the paws of 
the topmost rat necessary to support a 
9- or 10-foot (‘‘an easy curve’’) living 
rope of rats; the passing of 20 or 30 
dozen eggs down this ‘‘living chute’’ of 
rats, each of whom was desperately hold 
ing on to the rat above with one set of 
paws, and onto the one below with the 
other set; and finally the method of dis 
solution of the living chain with safety 
to its component rats. This story is a 
work of art and imagination, but still it 
leaves too much to my feeble powers 

Transport Upstairs This is certainly 
more difficult than lowering eggs down 
stairs (save by the method just queried 
There is but one account to be given. It 
is also from Rodwell, who quotes from 
the Quarterly Review (no date given and 
hence no possibility of verification) that 
rats carry eggs from the bottom to the 
top of the house by lifting them from 
stair to stair. The manner is described 


as follows: 
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ind fts up the eggs S 
vhen he Tema 1 s 

secures it he aseends S gy 
ley pass fro s S 


The position of the rat seems 


Possibly the account is intend: 
hoax. If it is intended to be ta 
ously, then the describer surel) 
rat turned end for end 

Ernest Renault, in the wo1 
above, speaks in a general wa 
upstairs movement, saying 
mouth and paws one rat would 
egg up until the other could r 
Unfortunately, he gives neit 
nor figure. 


RATS AS Bac W AGON 


We now are come to those ace 


+ 
rhe 


allegations which constitute 
finale. These will be taken up 
logically. 

The rat-wagon method of trans 
an old story whose origin goes fa 
into the dim past. Dr. H. H. D 
son, of the Wistar Institute of A 
and Biology, Philadelphia, Pa 
25 years been collecting notes on 
havior of rats. Appealed 
when | began the pursuit 
ticular hobby, Dr. Donaldson wi 
that he had seen in an old Persia 
script in the Pierpont Morgan | 
of New York a picture illustrat 
story. Application to Miss b 
Costa Greene, director of this 
brought an immediate respons 
threefold form of a photograp 
page in question, a translat 
part relating to the rats and a 
tion of the manuscript. It is a 
to make acknowledgment of 
tesy, which is uniformly extend: 
dents by the Morgan Library 

Fig. 1 is a reproduction of 
graph, the earliest known illust: 
this old story. The text speaks 
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great cunning of the mouse [rat?] and 
the many tricks which it practises, and 
with regard to the figure says, in the 
translation by Abraham Yohannan, 
that: 


They have an interesting method of carrying 


away an egg; one of them lies down on his back 


and holds the egg with his hands and legs upon 
his stomach, another one takes hold of his tail 


and drags him towards their hole. 


The painting is somewhat blurred, but 
the egg held on his stomach by the paws 
of the first rat is plain. The second rat 
has the tail of the first well up toward 
the root fast in its Jaws and is pulling 
the first rat backward toward their hole, 
the opening of which is just behind the 
left hind foot of the puller. 

This manuscript is thus characterized 
by Mr. M. 8S. Dimand, of the Metro- 
politan Museum of Art, New York City 

‘The earliest known manuscript of 
the Mongol period is the Persian copy of 
Ibn Bakhtishu’s Manafi al-Hayawan or 
Deseription of Animals... [in] The 
Pierpont Morgan Library.’’ The copier 
states that the manuscript ‘‘was fin- 
ished with fortune and happiness in the 
city of Maragha [North Persia] on the 
eleventh of . . . 690.’’ The name of the 
month is gone, but 690 A. H. corresponds 
exactly to 1291 A. D. and this may be 
assigned as the date of this interesting 
miniature. 

This is the earliest known figure and 
account of the rat-egg-wagon story—644 
years old. One wonders who old Ibn 
Bakhtishu was and where he got his 
story. Was it the outcome of his own 
observation or did he copy from some 
predecessor? Surely the imagination 
has free play here. 

If the story of the rats and the egg was 
widely known in the East, one questions 
at once as to how it got into western Eu- 
rope. Could it have been through the 
Arabs and Moors? This is conjecture 
only. 


So 


I 


‘ar as | have found, no 


old worthies quoted in my ear 
‘*Animal Carts: How 


vers and Beavers Serve as S 


Wagons’”’ 


eggs by the 


their 


deseribe th 


Marm 


rat-trans 


fondness for such ‘‘ta 


their absence from the 


old nat 


tory books would seem to argu 


story was not known in 


error 
noted. 
story 


the last quarter of 


tury. 


as to Gesner has 


The history ol 


those da 


the rat- 


is then blank until one 


+ 
Lilie 


seventer 


The next, and indeed the first 


rendition of our story 


known 


from the pen of Jean de la Font: 


is in his ‘‘ Les Deux 


Rats, le Re 


l’*Oeuf’’ (No. CLXXXIX 


bles’’ 


which was dedicated 


troness, Madame de |: 


1 


Sabliers 


was first published in 1678 


The first figure 


known to mé 


wagon-method Kx 


alread 


to illustrate La Fontaine’s ace 
from the pencil of J. B. Oudry. 
the first plate of Tome IV of 


Choisies’’ published in Paris in 17 
is reproduced herein as Fig. 2 


In none of the other French 


examined in the New 


brary, is there an 


Y ork 


illustration 


fable until one comes to the ‘‘Fa 


la Fontaine avee les Dessins cd 


Doré’’ 


Doré 


(Paris, 1867, 


] 


has two interesting 


duplicates save for size and int 


eolor. 


reproduced herein as Fig. 3. 


For 


The smaller and lighter 


a charming translation 


{ 


part of the fable illustrated in t 


ures, 


I 


am indebted to 


sion of the ‘*Fables’’ 
sell, Petter and Galpin 


p. 615 


Two 


This reads as foll 


an Eng 


published 


? 


Lond 


Ws: 


Pub 


' 
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FIG. GUSTAVE DORE’S DRAWING 


MOTIVE-POWER RAT 
HAVE A ROPI 


AROUND THI 


i iS 


With 1tS paws and stand 
he drags his fellow along. 
is surely faulty, as may be 
question arose, whicl st | . paring Doré’s figure 
ressed them, Here the carrier 
b 1e way back of his he: 
contented|y 


‘*George’’ has grasped hi 


her, as you may s ippose, 


gg from Sir Reynard’s keen snout to con 


ne 


behind the 


» plans tried with both paws, has slung this 


shoulder and is pulling away 
arts‘ made dear life. He has taken the very 
that a man would take in draggi 


heavy load on the ground. T! 


teresting det 


it if one on his back held the egg in his paw, 


» other from danger ci 


e plan was successful, 


has put in another in 


the motive-power 


‘hese two charming figures deserve 
some comment. Each is of course the 


artist's concept of the author’s account. 
In Fig. 2, Oudry shows the egg-carrier time 


with his head and neck lifted clear of the come t 


ground holding tightly onto the egg. in 1803 
This is a very strained position, as the publications, but 
con the rat’s face shows. The draft Fortunately my 
mal has laid hold of the other’s tail Clark, 
rinia, knowing 


of the | 


x 


\ecessityv. 
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FIG TWO RATS gE DRAGGING THEIR LADEN FELLOW 
NOTE THE HAPPY XPRESSION ON THE COUNTENANCE OF TH COND MOTIV POW 
rAILS OF BO From St. Jonn, 1878 
designates as ‘‘unnatural history,’’ has Next Rodwell (1865 Ww] 
sent me a copy of ‘‘The Hive,’’ a curious quoted above, gives without crede 
old newspaper issued at Laneaster, Penn- following account emanating 
sylvania. In Vol. I, p. 195, 1803, under gyleshire, Seotland. Four rat 
the heading ‘‘Sagacity of Rats,’’ are leged to have rolled an egg 


found some interesting stories. It seems a pile of such: then ‘‘One 


that in Amsterdam, a certain house falling on his side, firmly embh 


holder kept fowls. One of his hens’ with his legs; then bein 

would cackle, but the nest was empty) back, the rest yoked 

no egg, no shell, no anything. Watch burden. two in front 

was kept. An egg was laid behind | pushing 

vehicle they safely conveyed 
rats made their appearance; one of them to the hole.”’ 

nmediately laid himself on his back, while the This variant of the 


} 


it no sooner was she off her nest, than 


thers rolled the egg upon his belly, which he introduces a new means 

asped between his legs, and held it very firm; propulsion bv one rat in 
the other two then laid hold of his tail and > : 1 
Rodwell quotes another acco 


gently dragged him out of sight. 
: : 


he says was plainly intended 

The next modern aceount which I Sstory.’’ One rat embraced 
have found bears the comparatively late above and the other dragged her 
date of 1854. In the Zoologist of that by the tail in conventional fashion 
year (Vol. 12, p. 4285) A. C. Smith says they came to an obstruction—a 
that a ‘‘Mr. Bury assures us that [to Then was introduced an action w 
transport it] the rat will grasp a hen’s inserted here in the light of what 
egg with all four paws, and then turned follow later. One rat climbed 
on its back will suffer itself to be thus struction and then dropped his 
with its prey dragged away by its tail the other who grasped it tightly 
to a place of security convenient for mouth (her paws being oceupi 
dining.’’ holding the egg). He sat on the 
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‘‘and pulled up his mate, who held tight 
to his tail; then let her gently down on 
the other side.’’ Then the wagon-trans- 
port was resumed. 

Next comes one Henry Moses with a 
note, ‘‘Rats Carrying off Hen’s Eggs,’’ 
in the Zoologist (1865, Vol. 23, p. 9431). 
A rector of a parish in Westmoreland 

England) reported to him that, having 
lost many eggs, he set a watch for the 
thief. On hearing a hen cackle, he ob- 
served two rats which came out of a hole 
in the hen-house and proceeded to the 
nest. There they rolled out an egg, one 
secured it in the fashion described and 
the other dragged this rat and the egg 
away. 

Charles St. John, in his charming 
book, ‘‘Sketches of the Wild Sports and 
Natural History of the Highlands’’ 
(London, 1878, and 1893, chap. VII), 
comments upon the fact that rats trans- 
port eggs for some distances without 
breaking them. He how this is 
done, and then without a word of ex- 
planation, he closes his chapter with the 
annexed figure (Fig. 4 herein) as a tail- 
piece. Here is introduced a variant in 
that two rats furnish the motive power. 
They grasp their friend’s tail in both 
forepaws and facing the animated cart 
back away from the scene dragging the 
other rat and the tightly held egg. 

Next is an eye-witness account com- 
municated to me personally in 1932 by 
Dr. W. E. Aughinbaugh, of the Explor- 
Club, New York. At Caracas, 
Venezuela, about 1906, he was awakened 
one night and, looking out into the patio 
of his house, saw under a brilliant trop- 
ical moon a rat lying on its back and 
holding an egg between its paws. The 
white egg was plainly visible in the 
moonlight, and one rat was either pull- 
ing or pushing the other down a slight 
incline. His native servants told him 
that one rat always pulled the other by 
the tail, and that this performance was 
“eostumbre del pais’’—the custom of 
the country. 


asks 


, 
ers 


NSPORT 


EGGS 
The next two accounts are from 
ent day eye-witnesses. In May, 193: 
published in the Journal of Mamma 
an appeal for references to account 
rats moving eggs and 
formation thereon. 
Dr. Henry H. Donal 
among his data were 
These he 
mission to have them copied for use 
The first was communicated by 
Mollie E. En Holm. 
1897 or 1898, she 
Hills, 
The 


dwindling, so watch was kept 


two first 
counts. later sent me wit 

Miss 
She writes that, in 
was living in Pocantico 
Westchester Co New York 


winter’s stock of potatoes kept 


inty, 


and the 


following observation made. ‘‘I saw a 


which 


] 


rat dragging another by the tail 


latter was on its back clasping tightly in 


lg 
its paws a large sized potato.’’ Here the 


object is not an egg with a fragile 
but a 


enclosing semi-liquid contents, 


solid potato. 
the rats to roll it along, or to sink their 


One would have expected 
teeth in it and drag it along. Possibly, 
however, it was too large and heavy. 
The other 
article was communicated to Dr. Donald 
son by Mr. Arch. E. Seott. 
occurred in September, 1929, at Stony 
Point, on the Hudson River. 


and final account in this 


The events 


The con 


; 


tinual disappearance of eggs and the 


frequent appearance of broken shells 
around the door of the hen-house (gen 
erally left open) led t 
picion that the rats were the culprits 
So Scott kept watch in the hen-house on 
a bright moonlight night. The door 
closed and the wooden floor had but one 
hole in it- 
settled himself on the overhead beams t 
The disturbed chickens soon 
calmed down was The 
bright moon shining through the window 


the strong sus 


was 


with claw marks on it. Seott 
watch. 
and all quiet 
illuminated the boxes in which were the 
nests and a 6-foot width of floor in fr 

of the nest-boxes. 
egg was put in 


As bait a very whi 
the middle box, wh 


was about 7 inches deep. For nearly 
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hour nothing happened and then—but of lifting the egg-holder over the b 
Mr. Scott will tell the story: recounted above. 
It is interesting to note, what n 

di t he: ats arrive saw > oc . 

Did not hear rats arrive but saw one on floor yeaders have surely already had in m 
and one going along the back of the boxes. but what M q le } : —— 
The one on the floor jumped up, ran along edge mas WHSL Ur. | cout Only Has calied 
of boxes and stopped at the egg. The other tention to, the fact that all ace 
came back and both went around the edge of and figures have the rat-wagon p 
the box and slipped into the nest. Here they against the lie of the hair. This 
were lost to sight. Scuffling heard. One rat 
came back to edge of box. Leaned over gingerly 
and straightened up slowly. He (rat A) had : 
the tail of the other rat (rat B) crosswise in piece, much better than ears and 


course adds greatly to the frict 
However, the tail offers a fine holdi 


his mouth. Lifted with skill till almost upright, 
and lowered rat B, which was clutching the egg As to the rat-egg-transport- **B 
to his belly, to the floor. The details of the Jt or Not.’’ The alleged facts are qu 
yperati "01 le not be foll w . There as . . y* > . 
operation could not be owed. There was 20 with meticulous care. With referen 
squeaking or other noise. Rat A jumped down, Tay Z heete: Th D 
took tail of rat B crosswise in his mouth and _ we etter tpanee ~or r. onalG 
dragged rat B across the six feet of illuminated Writes me that ‘With both my int 
space. In doing this, rat A walked forward ants {Mr. Seott was a student 
and had the tail of rat B over his shoulder and [University of Pennsylvania in 1929 
7 a of rat B close — —, had considerable personal conver 

tat B lying on his back was being pulled , . 

ae ae cone ae emg pusec_ and I feel that their statements c 
against the lie of his hair and was humped , 

trusted, so that their observations 


more or less into a ball. They moved towards : ; - 
the door sill but could not be seen after pass- be used without reservations. 


ing out of the moonlight. After they had gone with them Dr. Aughinbaugh’s per 


a little way in darkness, the dragging noise observation agrees closely. 
stopped. Then came a sound like a gurgling For myself I ean only repeat Pr 
squash. No scampering, but the rats came back soe W. EK. Brocks’s comment when } 
the nest-box, apparently thinking over the situ- ported before the seminar in zoo] 
ation. Then they ran back to their hole in the the Johns Hopkins University in 
floor. on A. C. Oudeman’s book, ‘‘The Gr 
Sea Serpent: an Historical and Crit 
Since the rats did not return, Scott ‘Treatise.’ When asked what 
climbed down. There was the broken oucht abo e existence of sucl 
egg with no tooth marks on the shell. oe he ran rgeend is not safe 
He could not determine whether any of to say that a thing does not exist 
the contents had been eaten. When the nature merely because neither you 1 
occurrence was related to the farmer, he any other scientific man has as yet 
stated that rats transported apples and it.’’ That is my attitude, and waiti1 
the like vegetable objects by setting their for photographic evidence of a rat 
teeth in them and dragging or pushing. transport, I shall keep an open mil 
In this account the manner of lifting ‘‘There are more things in heaven 
the egg-embracing rat out of the box earth than are dreamt of in our 
containing the nest recalls the method losophy.’’ 


and stopped motionless at the other corner of 





WILD LIFE OF THE FOREST CARPET 


By ARTHUR PAUL JACOT 


APPALACHIAN FOREST EXPERIMENT STATION, ASHEVILI 


DEER, Jumping mice and the oven-bird 
are denizens of the forest floor by virtue 
f using it as their substratum, but there 
is also a host of curious animals which 
use the forest floor, especially the litter 
f dead leaves, twigs, branches and fruit 
as their walls, ceiling and 
basements. Looked at from the eye level 
of the cockroach, this litter layer becomes 
a several-story edifice of enormous ex- 
tent. The various floors are separated 
by twigs, midribs, petioles, fruit husks, 
The 
lower one descends, the more compact is 
the structure. 
fragmentary, the feces of worms, which 
have come up from the soil, of caterpil- 
lars which live in the trees and of the 
inhabitants themselves, as well as grains 
of sand brought up by the worms and 
a heterogeneous assortment of ant and 
beetle skulls and wing covers, become 
more abundant. This complex is ren- 
dered more intricate by the growth of 
minute fungus moulds which feed upon 
the dead leaves and other organic refuse, 
weaving it all into a compact mat by 
their myriad white hyphae. Thus is the 
woof woven into the warp of the wood- 
land rug. And what of the moths and 
earpet beetles? 

It is a matter of common observation 
that deer are more sparse than rabbits 
or white-footed mice. This is not due to 
their using different heights of trees for 
cover, but in part to the ratio between 
Stomach capacity and available food 
supply and in part to the speed with 
which their respective enemies are able 
to quarter their habitat. It may not be 
generally known that in a state of nature 
not exploited by the white man, bears 
and wolves are less numerous than deer 
or that foxes are less numerous than 


sub- 


samaras, skulls, elytra and feces. 


The leaves become more 


rabbits. Thi 
of food 
grizzly is forty square 
tory of a red 

woodland, of a 
feet. In the for 
There 
corresponding to det 


as well as bears, wolve 


supply. 


ratios obtain. 


snakes and hawks 


In a more detailed review 
unfamiliar wild animals it will simplify 
ourselves to a 


matters if we restrict 


piece of carpet one square foot in extent 
and free from moss-plants and | 
Naturally, such a restricted area 
not, except by the merest chance, inc 


wide-ranging 


such seattered and 


(crickets and roaches 


as deer 


(earabid beetles . wolves rove beet] 
turtles 
birds (various flies or bees nesting in the 


Even the larger land shells will 


(searabid or dung beetles) and 
soil). 
be overshot. This is another way of say 
ing that by restricting our examination 
to one square foot we correspondingly 
and automatically restrict the 
we study to species measuring less than 
a quarter of an inch in length. Were we 
to take a square yard or meter as the 
unit, the animals would be increased in 
size to a length of one inch. If the unit 
were a the fauna would 
dwindle in size to animals of a tenth of 
Similarly, 


animals 


square inch 


a millimeter or less. having 
chosen the square foot, the lower size 
limit of the animals will be two or three 
tenths of a millimeter. A final observa 
tion is necessary. This size ratio is not 
really one of length but of bulk, so that 
an attenuated form like a threadworm 
(nematode), centipede or snake will fall 
in a size group lower than its length 
Thus, although 


alone would indicate. 


) 
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we may exclude nematodes two to three portance, (1) to one individual, as 
tenths millimeters in length, we will in- anthropoid empire, (2) to the sg; 
elude millipedes and centipedes half to having the greatest number of ind 
one inch in length. The reason for this uals, as pines in a pine wood, or 
ratio of size of animal to size of unit a virulent species, as the chestnut b 
area is that every non-parthenogenetic fungus in a Connecticut woodland 
female of each free-living animal must sibly the most important animal 
be near enough to a mate to be able to great plains in precolumbian days 
reach him within her lifetime. As soon the bison. Now it is Homo sa; 
as the individuals of a species become so white. In certain parts of Icela 
sparsely distributed that the females can at certain times of the year the domi: 
not find mates (barring parthenogenetic species is the mosquito. Thus size a 
species), reproduction of that species is not an indicator of dominance 
ceases. Thus volant animals can afford plant ecology. In animal ecology 
to be much more thinly seattered in the purely a priort grounds, numbers 
leaf litter than are non-volant animals been used as a pretext for lab 
of the same size. For instance, there is species as dominant or subdomina: 
one individual of the minute feather- seasonally or otherwise. That num! 
winged beetle (Ptiliidae) to every ten affect a community is unquestioned, 
thousand mites of the same size. There if their only contribution throug! 
is only one individual of the smallest ages is guano. Before any real eva 
Pselaphid beetle to every thousand _ tion can be made of any one species 
springtails of the same size. In brief, community, its function in that com 
springtails and mites must be much more nity must be determined. A spi 
numerous per unit area than volant in- which shelters in a community for a 
sects in order to meet and mate. An _ ited time is not a dominant or e\ 
exception is found in the land snails. sub-dominant, especially if dorm 
The total visible population of the while there. In colonial days the pas 
square foot is made up entirely of senger pigeon would devastate a pi 
arthropods, with a thin sprinkling of woodland chosen for its rookery by s 
minute land snails. These animals, it weight of numbers. Nevertheless, it \ 
will be noted, all belong to groups with not a dominant form of that wood 
a hard or dense outer coat-of-mail. De- any more than a cyclone would b 
pending upon the depth or thickness of a lead, however, one may begin a s 
the carpet, the total number will vary logical study by determining the fur 
from two thousand to twelve thousand tion of the most numerous species 
‘‘souls.”” The marvel is how can an In the case of the forest carpet t! 
average of nine thousand individuals is one millipede, proturan, thrip 
large enough to be visible without a lens _plant-eating insect larva for every t! 
live in any and every square foot of springtails or every fifty vegetar 
forest litter without walking all over’ mites. In the case of the predators t 
each other. It isa veritable greater New is one centipede, ant, spider, pseud 
York, Paris or London. The possibility scorpion, beetle or predaceous bug 
is largely due to two factors: availability every ten predaceous mites. Thus 
and variety of food supply, and the use can say that the mites and springt 
of skyscrapers which, due to a sacrifice are numerically the dominant gr 
of light, are not of the ‘‘built-back’’ Whereas all other groups are numbered 
type but continuous and bridged, over by units or tens, these two are numbe! 
vast areas. 1 The term vegetarian throughout this | 
In a community one might ascribe im- includes saprophytic species. 
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by the hundreds (predaceous) and thou- the community. Althoug 
sands (vegetarian). Among the spring- merchants, as the foo 
tails, there is always one or afew species there are undertaker 
in great abundance, while the other soil brigade, even n 
species are numbered by units and tens. oped than that 
[he same is true among the mites. one cast or gul 

Biologists explain this minority in the her. For insta 
number of individuals of aspecies asdue Odontocepheus 

) their being out of their normal habi- on decaying, s 
tat. relics, of low fecundity or reproduc- they eat the 
tive ability or as strongly held in check. in the wood (wh 
In such cases the species can never hope _ by the intestinal! 
to attain importance in that habitat or hyphae permeatin 
under that set of conditions. No matter known. But it 
how low is the reproductive ability it their subways for mite-mile aft 
must always be enough to assure meeting mile along a dead 

individuals for purposes of mating. old log. Such sp: 
Apparent rarity is due to ignorance, on the northern w ; 
the part of man, as to the exact habitat ever, frequent seasoned or dry w 
r niche of that species. Cyclic or sea- wait until fungi have rendered 
sonal rarity is not an average condition. wood soft an unky. They 

Out of a total population of one hun- found outsid 
lred and fifty species of jointed animals_ by accident, 
that may be found in any one square  hausted supply 
foot of woodland floor, at most ten only mate after their 

P 


ean be dominant or sub-dominant in of some deltoid 


numbers. The evaluation of the re- on dead oak leaves. 
mainder is problematical. It is certain, springtails eat only s 
however, that out of one hundred species mites are just as addicted 
f vegetarians (and saprophytes) in an predigested tidbits as is the hol: 
area of such restricted choice of foods of ancient Egypt. The undertakers 
dead leaves, dead wood, fungi, dead the world’s most practical—they eat 
bodies, feces) there must be a great deal corpses. Thus there is no cemet 
f duplication of feeding habits. Many The sewage disposers follow suit 
unrelated species must feed at the same _ after its own kind, one more part 
table. This is not specialization and than the other—with the excepti 
diversity, but parallelism of habits. certain general feeders 
Sameness of feeding habits in such a The food of most of the 
restricted area is possible only because of ceous is not definitely known 
the ever-renewed leaf and twig manna. them have been regarded as destroy 
The food supply consists of dead of the leaf litter which would aceun 
leaves (grain), dead wood (potatoes, late to the extent of several inches 
carrots and beets), fruit parts, bud annum if not destroyed. Such an ac 
scales and flower parts (beans, lentils, mulation would soon sour the land 
cauliflowers, tomatoes, spinach), pollen kill its vegetation. These animals 
grains by the myriad, spores of mosses it full of holes, galleries and corrid 
and fungi (fruits), caterpillar feces allowing water and air to circula 
cheeses), droppings of many animals They also reduce it to less highly 
(the entire sewage system of such an _ ized matter, thus hastening soil fertil 
establishment) and the dead bodies of Under certain conditions the predat 
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become too numerous and hold in too 
great check the litter reducers. Under 
other conditions the fungus eaters be- 
come too numerous and inhibit the devel- 
opment of the cellulose-decomposing 
fungi, so that the litter does not prop- 
erly decompose. Under still other condi- 
tions the fungus eaters are so reduced in 
numbers that the fungus develops a 
dense, hard mat which covers the soil as 
a layer of papier-maché. All these con- 
ditions can be remedied to produce a 
soft black mull or a rapidly reducing 
duff. For this reason the artificial con- 
trol and culture of the forest floor fauna 
is of direct economic importance, espe- 
cially to forestry. 

On the other side of the fence is ar- 
rayed the army of predaceous and para- 
sitie species which average one to every 
nine herbivores. Millipedes are vege- 
tarians, centipedes or predators. The 
minute Staphylinid and _  Pselaphid 
beetles, which are quite insignificant in 
numbers, feed upon springtails and pos- 
sibly mites. Of mites there are at least 
three common predaceous groups. In 
fact, I find that of all the mites of any 
square foot one sixth are predaceous. 
Many of these predaceous mites feed 
upon springtails and possibly nematodes, 
as well as on their milder relations. 
Minute parasitic wasps are occasionally 
encountered. A group of mites more or 
less parasitic on larger mites and insects 
are abundant. And here also lies in wait 
the jigger. 

In order to protect themselves from 
this horde of predaceous species, the 
springtails have developed the caudal 
springboard which, when released, cata- 
pults them through space. As such a 
mode of progression is useless inside a 
tenement, the inhabitants of the low- 
ceilinged lower levels are without or with 
rudimentary springboards, while the 
habitués of the roof garden have them so 
well developed as to enable them to clear 
an entire level (leaf) at one spring. Ex- 
ceptions occur, as elsewhere in life. A 


second mode of protection or adap 
is size and shape. Dwellers near t 
are smaller and depressed and 
through much smaller doorways 
down more low-hung runways tha 
pursuers. Per contra, the sky g 
considerably larger and have com; 
bodies, often garnished with a h 

of their own hair. Another p: 
device particularly developed in 
the mites is B. O. 

The mites, having set fort] 
cambrian time to reduce the ler 
their bodies, could not break th: 
tion by the development of caud: 
purtenances. Instead, the largest 
like the beetles, developed a der 
of-mail. Having pushed their trad 
of reduction of body length so 
have lost almost every vestige 
segmentation, their coat-of-ma 
transverse joints. Like the tur 
entire body is enclosed in a dors 
a ventral carapace but so constr 
that the lower fits under the rin 
upper. Thus clipped in, they 
impervious to sucking probes. T 
enemies are therefore internal, i: 
fungi, and animals that can 
them whole. To protect 
from such much larger animals 
gling into crannies, fissures at 
has become their habit and to su 
extent that it is difficult to find 1 
their natural habitat even wit! 
lens. These mites outnumber a 
animals of their habitat two to o1 
cause of their extremely slow 
locomotion. In fact, if a he-n 
were separated from a lady-mit 
log one foot in diameter it w 
him an hour to reach her if | 
travel in a straight line up over t 
and had no floor leaves among w 
meander. Springtails, with tw 
and a much longer body, are 
much more rapid walkers. 

As a result of having to live 
tion after generation in the darkness 
the sub-basements without electric lig 








WILD LIFE OF THE FOREST CARPET 429 


pie 
quarters of the population are eyeless. layers, daylight causes a descent Ad 


sphorescent organs, about three causes greater activity among the up} 


This condition obtains in all the herbivo- vance of frost with its drying effect 


is mites (five thousand) and two _ brings on geotropism. For insta: 


hirds of the springtails (two thousand). minute land snails, of which there ar 

Other sense organs, however, are highly from three to twelve species, depending 

leveloped in some groups. Loss of eyes upon the type of woodland, 

has been accompanied by loss of pig-_ soil on the t ros 

ment, with the result that two thirds of Other animals. often a particular sp . 
. springtails of these lower layers are or genus in a 

white, while a large proportion of the resistant to drou s a 

mites are of pale coloration to white. As very hygrotropic Among t ve 

ne ascends, springtails with pigment tarian mites, active sp s (as in Lia 

become more numerous, so that on the carus) are very sensitiv while slow 

I f-vardens (the loose leaves on top species as in Nothrus } \ . S 

the springtails have variegated colors tant—which is as it should be, a r 
nd bizarre color patterns and are larger to the law of surviva O 

ind much more vivacious. This en- species of thrips common in leaf mould 

hanced and sprightly life with its color- of the blue ridge region, one species is 

ful camouflage is necessitated by the found chiefly and typically in t pper 


momentary possibility of the alighting drier layers; one is found chiefly in 
aerial coursers such as predaceous leaf mould, and the other three in the 
es, bees and beetles or the sudden lower layers. These may have sp 


whipping in of racers like the ground feeding habits 


Ad 


spiders, daddy-long-legs and other large Like us, these animals, at least 


carnivores. Then must every herbivore them, keep their eggs in cold st 


know the location of each seuttle, door The region f their domain 1 I Ss 
and screen. Where the forest canopy is most constant in temperatur ind 
the least bit open this life is chiefly noe- humidity) is the soil. Hence the gravid 
turnal. Why, then, such wealth of dames descend to the s layer to par 
‘olor? Perhaps to these animals with turate their unborn young. As the lay 
their compound eyes and eyes of various ing season extends through the growing 
colors, tous les chats ne sont pas gris, season, forest fires do not ex ite 
and they are able to recognize patterns the fauna, though it leaves 
if not colors. Or perhaps they are more hatched young with extremely little food 
erepuscular than nocturnal. and shelter. 

One of the outstanding features of So extensive a society is not wit 


lower Manhattan is the diurnal human its characters. Don Quixote is here 
tide which ebbs and flows through the called the pseudoscorpion. Most of our 


lower levels. The motion is chiefly lat- pseudoscorpions reach a length of thr 
eral and governed by the chronometer. millimeters. They are armed with tw 
In the forest carpet the tide is as marked, large pinchers on the front of the head 
but vertical and governed largely by the and two huge, erablike nippers held out 
barometer, hygrometer and/or photome- at the sides of the head. Thus they havi 


ter. We do not know if the hordes are a frontal battery unexcelled by any 
moved directly by changes in atmos- other denizen of the square foot. If 
pherie pressure, but we do know that touched they make a precipitous retrea 
they occupy different horizons during running backward with creat agility | 


different moisture conditions. Night, suspect they only chase what runs from 
with its greater coolness and moisture, them. If you see a hill slowly rise and 
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walk off on four pairs of stout, bowed 
legs you would understand that a species 
of the mite Camisia is making off with its 
load of accumulated trash, for, like some 
Reduviid bugs, Camisia has learned to 
blend itself to the landscape by carrying 
a part of its background on its back. 
When you see a erinkle-surfaced cater- 
pillar feces move slowly off, you should 
appreciate the protective sculpturing 
and coloring attained by mites of the 
subfamily Carabodinae. The vender of 
palm fans (Phyllotegeus palmicinctus 
carries its wares in concentric circles on 
its back. Cepheus, the vender of halberd 
heads, similarly displays its goods. The 
box turtles and armadillos are repre- 
sented by the Phthiracarid mites, which 
draw their eight legs into the anterior 
end of their abdomen and then cover 
them up with their trench-helmet cov- 
ered heads. The Galumninae have 
diverged from all other groups of the 
animal kingdom in that they have devel- 
oped bilateral wings resembling apple 
petals behind which they enclose their 
legs. Short, squatty forms in blues, yel- 
lows and violets, which spring like frogs 








when touched, but ever so much furt 
(for their size) are Sminthuroid sp: 
tails, while the other springtails 
more like grasshoppers and ec: 
Stiletto Pete (Bdella) in his ruddy 
darts here and there with his 
held ever before him ready to str 
suck. Minute spiders, with their 
eight eyes, on a conning tower < 
the concourses for anything that 1 
Searface Al. (Gamasid mites 
about with a pair of hedge shea 
ever before him ready to elip 

of juicy springtails. Most formida 
all are the dragons (centipedes 
long, sinuous, many-legged bodies 
and out of the corridors, feeding 
moving object. The short ones 


} 


bioid) run most rapidly, while 
ones with three times the number 
(Geophiloid) run most slowly. H 


(the minute parasitic bees) con 
ing down, stab an egg into their 
and are off so quickly the victir 
unaware of the Jekyll which will d 
within him. And this is the life tl 
one of us covers with his two feet « 


woodland floor. 

















SOME OLD BIZARRE MEDICAL REMEDIES 


By Dr. HARTWIN A. SCHULZE 


ST. FRANCIS HOSPITAL, 


INTRODUCTION 

Srivce the day Pandora lifted the lid 
the pestiferous box, methods and 
means of combating disease have rapidly 
accumulated. A few active 
were stumbled upon in the 
time, but they were almost totally sub- 
merged by the great mass of their inert 

mpetitors, so that long before the Mid- 
dle Ages the materia included 
almost everything under the sun. Some 
the ingredients of 
witches’ cauldron were, as might there- 
fore be supposed, not confined to the 

ixirs with which hobgoblins and their 
ilk tried to convert the golden hearts of 
the elect to dross but were allotted places 


remedies 
eourse of 


medica 


; 


Shakespeare’s 


in the apothecaries’ shops among such 
dander, 
other things of 


things as centipedes, horse 
mummy and scores of 
ual rank. An apothecary indeed had 
to be a valiant man with no too squeam- 
ish stomach, for many a mess he had to 
prepare was, in truth, ‘‘so loathsome 


that one would expect to see the worst 


ed 
i 


disease leave the body in haste to escape 
the contamination.’’ 

The the therapeutic art in 
those dark ages was, of course, the medi- 
eal system of Galen, bad in itself and 
much corrupted by an admixture of old 
wives’ lore and other humbuggery. 
When the Arabian alchemy penetrated 
into Europe, there came with it a few 
good remedies which had run 
across in the hunt for the philosopher’s 
stone. 

Most of the material of the present 
article will be found to be drawn from 
sources of the seventeenth century—a 
very active and familiar time of the 


basis of 


been 


world’s and especially of England’s his- 
Shakespeare, 


tory. It is the time of 
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Jonson, Charles Il and Samuel Pepys 
Robert Boyle, ete It is the ag I ‘ 
over, which saw the culmination and 


beginning wane of the old medicine and 


indeed of the whole philosophy which 
had ruled the world for two millen 
nia. In its early years Galileo with 


his home-made telescope made some re 
markable About the samé 
time Dr. William Harvey demonstrated 
the blood. But it took 


these and other en- 


discoveries. 


the circulation of 
a great 


lichtened 


while for 


empirics tO Make an impres- 


sion on the rank and file of their rea 
tionary associates. The attitude of the 


; 


time is well illustra 


] + + + + 
ed by the fact that 


Harvey let twelve years pass before he 


dared publish his work for fear of ridi 
cule. The universities were still citadels 
of conservatism. There one was Ul 

formed that the elements were earth, air, 


fire and water, and perhaps a few others 
In the medical heard ex 
plained that disease was an inbalance of 


] 
ClaSSeS 


one 
the humors or was due to an unpro 
pitious conjugation of the planets 
But ‘ommon 
wealth and the beginning of the Restora 
tion in fresh blood began to 
flow through the ancient ecadaverous 
and 
of the Royal Society 


about the time of the ( 


England, 
body of learning, with the advent 
and its 
erstwhile pri 


influence some of the 


treasures went to pot. Philosophy 


mysticism gradually began to be re- 


placed by investigation and exper! 


In the medical field the study anat- 
omy took a great step forward. Thera 
peutics also began to advance, but being 
rather ponderous it moved more slowly, 


’ 


and the Galenic herbs and motley 
of medieval drugs persisted far into the 
following centuries 


array 


CHARMS AND INCANTATIONS 


Though improvement in general was 
slow, magic charms and incantations, at 
least, were falling into disrepute. They 
were still in popular usage, but the repu- 
table members of the medical profession 
had ceased invoking the supernatural in 
their attempts to cure. But these 
represent the healing art in full 
strength of its pristine crudeness, it may 


as 


the 


be well to begin by citing a few of them. 

In the famous ‘‘Compendium Med- 
icinae’’ of Gilbertus Anglicus, written 
at the time of Richard the Lionhearted, 
and very popular for several centuries, 
the following sure cure for impotence is 
recommended : 


or more, be- 
St. John the 


Let a man twenty years of age 
fore the third hour of the vigil of 
Baptist, pull up by the roots a specimen of 
consolida major [cumfrey] and another of 
consolida minor [heal-all] repeating thrice the 
oratio dominica [| Lord’s Prayer], let him speak 


to no one while either going or returning, say 
nothing whatever, but in deep silence let him 


extract the juice of the herbs and with this 
juice write on as many cards as may be re- 
quired [i.e., to use up the juice} the following 
charm: 

Dixit dominus Crescite.t. Uthioth.t. Multi- 
plicamini.t. Thackehay.t. et replete terram.t. 
amath. 


It was to be used as an amulet. The 
meaning of the words is, in so far as 
they have a meaning: ‘‘The Lord said, 
Be fruitful and multiply and replenish 
the earth.’’ The parenthetical expres- 
sions, between the signs of the cross, 
have a Hebraic ring, but the author is 
able to make nothing of them. At any 
rate, to replenish the earth is a large 
order, though perhaps not excessively so, 
for the charm was very potent, which is 
seen from the fact that the author deems 
it necessary to warn against the dangers 
of satyriasis which might accompany it, 
and sets forth suitable precautions to 
forfend that occurrence. 

The above is, of course, a translation 
from the Latin, in which most books of 
the time were written, but what follows 
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is a quaint one from an English b 
the fifteenth century. It is for epil 


Take xij candylls of ye length of y 
joynt of ye hande, and the xiij candyll 
as the iij of the sayd xij and gar syng 


to be sung| on|e| messe of the h 


gar lyght to be lighted 

[xiij] candylls, and apun every cand: 
ou[e] and the 
and apun the ryght syd sante 


[cause 


name apon arge 
petur 


ye lyeft syd sante paulle, and apun ye 
on[e] of ye oyer ; other | candills sett 
of the xij apostylls, so that vj stand 


oufe] syd and vi apon toyer [the other 
and heyd [notice the candills 
the longest, and to the same appostyll t 


sick | body must woue to fast the evyn t 
J \ 


whilk of 


and water while he levys. 


This, perhaps, is not altogether 
advice, for epileptics who have att 
with especial frequency at night 


often benefited by going to bed on ar 


tively empty stomach and one is n 
to gormandize on bread and water. 
this same condition the 
quoted Gilbertus Anglicus recomm: 
a concoction of ants’ eggs, scorpi 
and lions’ flesh. If this were ma 
principal article of diet it would | 
the order of the low carbohydrat: 
recently advocated for the same ¢ 
tion. 


previ 


i¢ 
U 


AMULETS 


Into a class similar to magic in 
tions belong amulets. 
have been used from time 
and they were very popular in med 
Europe. They consisted of dead 1 


prenist 


teeth, animal bones, curiously sha 


stones, gems, parts of plants, wr 
objects, as the sacrament shillings 


collected in churches on Easter Sunda 
verses of holy writings, religious phras 


The famous jingle, a 
Ordinari 


and the like. 
ecadabra, was one of these. 


was just hung about the neck, but 


Probably an attempt at 
three lett 


1 jhe: 
into Latin characters the first 
the name Jesus in Greek, 
modern church decoration IHS. 
latinized form is probably the source of 
ribald expression, Jesus H. Christ. 


thus: 


They appear 


translating 


sometimes see! 
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irgent conditions best results were ob- 
tained by rolling the parchment into a 
bolus and swallowing it. The etymology 
of this bit of jargon is said to be from 
the initial letters of the phrase ‘‘ Father, 
Son and Holy Ghost,’’ in Hebrew (Ab, 
Ben, Ruach [{H] Acadosh 

As has been already indicated, at the 
start of the seventeenth century things 

this sort were well on their way t 
lesuetude, at least among the more re 
sponsible members of the profession. 
Patients then, as now, desired something 
tangible, as pills, potions and plasters in 
return for their physicians’ fees, and 
neantations became a rather poor 
source of income as the firmly en- 


] 
e 


trenched superstitions of the Middl 
Ages began to loosen on their founda 
tions. Though obsolescent, they were by 

no means obsolete, as the following 
amulet suggested by the learned Dr. 
Bates, ‘‘physician to two Kings of 
England and a Protector,’’ attests. It is 
ealled ‘‘Turquis Infantum.’ 


It is made of the male Peony-root and Hen- 
bane-root, fresh-gathered, cut into round pieces 
nd bored thro’ 
upon a Thread or & 
in a fine Linnen or Lawn, are to be worn ob yut 
the Neck in the time of breeding Teeth. They 
are said to facilitate the breeding of Teeth and 


the middle and strung in order 


‘ 


tring, which being wrapped 


to prevent Convulsions. 


The receipe for this necklace came from 
Bates’ ‘‘Dispensary.’’ Dr. William 
Salmon, who revised and enlarged the 
book in 1694, comments as follows: 


It is to be used as an Amulet, in which I be- 
eve there is no more Vertue for driving away 
Pains in the breeding of Teeth, than there is in 
the words being worn about the neck as a 
Pentacle. But for such as have Faith in the 
thing (and I know not but Faith may do the 
Work) they may put it about their Childrens 
Necks, and let them wear it as long as they are 
breeding their Teeth. If in this Time the Child 
should be cross and froward and peevish, with 
the anguish of its Teeth cutting, the Parent or 
Putter on thereof must wholly blame themselves 
(and not the Medicine) for that they were 
people of little Faith. 


MEDI 


‘AL REMEDIES 


Discussing another such prescription 
from Bates, named ‘‘Amuleta P 
tialia’’ (an plague SiS 
ing of a few shed drugs t p 
a littl ba sail 1 V \ r I Sly 

commends the addition of a 
mucilage to hold it together. ‘‘P 
sus and others he continues 
he Opinion t I s a mighty 
Powr, Fore 1 Vertue S < 
Amulets to di 1 against 

I the P ay’ H weve! y ~ 

I y say ‘ . s ‘ 
Is dr S » r 
An 1OLE I A 
W rid, I IN i ‘ 
} » te " 

Lay be I 


Here Salmon seems to be anti ipating 


| ] | , 
the supposed modern discoveries < 
cerning the power f suggest 
I 

treating disease or, at leas n ati 
some of its symptoms. but it s 
reasonable to s ippose that < bserving 

: 
men must always have known this 


SHOT-GUN PRESCRIPTIONS 


Paracelsus, ‘‘the brilliant, brawling 
Bombast of Hohenheim,’’ complained 
that ‘‘the apothecaries are my enemies 
because I will not empty their boxes 


My recipes are simple and do not call for 


forty or fifty ingredients ’? It was in 
deed the heyday of p ly pharmacy} or 
shot-gun prescripti ns, as they are often 


ealled. Medicines were compounded 


a multitude of drugs, probably with the 
hope that at least one of them would be 
effective. At present, drugs not strictly 
essential are sometimes added to pre 
scriptions because it has been found that 


certain combinations of drugs mutually 


enhance each other. Such drug act 


is spoken of as synergistic. That any 
thing was known of this in seve 
teenth century is unlikely. But perhaps 


they suspected something similar, for 
irrepressible Porta, in his ‘*‘ Magia Nat 
uralis,’’ advises for the purpose of mak 
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ing insipid musk recover its scent to 
*‘hang it into a Jakes [privy] and 
among the stinks; for by striving aginst 
these ill savours it exciteth its own ver- 
tue.’’ It may be that they thought 
medicinal agents were enhanced by a 
similar competition among themselves. 
As the words of Paracelsus suggest, it 
was nothing unusual for a remedy to 
contain forty or fifty ingredients. The 
biggest charge perhaps ever ordered for 
a pharmaceutical shot-gun was ‘‘ Matthi- 
olus, his great Antidote against Poyson 
and Pestilence,’’ which was used from 


the sixteenth century well into the 
eighteenth century. It specially men- 
tioned 130 ingredients, ranging from 


rhubarb to emeralds. Some of the com- 
ponents of this mixture were complex in 
themselves, so that all told the number 
of substances comprising it must have 
approached 200. This prescription was 
a marvel even in its own day, and the 
physician Culpeper made the remark 
that if the formula ‘‘were stretched out 


and cut into thongs it would reach 
around the World.’’ There was little 


irony in this statement, for he recom- 
mended the recipe as excellent for its 


intended uses. 


Precious STONES, ETC. 
The heterogeneity and scope of the 
pharmaceutical armamentorium of the 
Restoration is well illustrated in the fol- 


lowing prescription given by Bates. Its 
name is ‘‘Lapis Contrayerva,’’ a diu- 


retic plant. 


[powders] of hartshorn, 

of white and red Coral, 

of Pearls, 

of White Amber, 

of Crabs Eyes, of each, 

2 drams; 

Roots of Contrayerva 4 dram; 
the black points of Crabs Claws 2 ounces; 
all rightly prepared; mix them together, and 
with Gelly of Vipers, as much as is necessary, 
to make it up into little Balls, which cover with 
heavy leaf Gold and carefully dry, according to 
the art. Some add to the composition Amber- 
gres 14 drams. It is a famous Cordial, Anti- 


Magisteries 
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dote against Poyson and Sudorifick, pr 
wonderfully against the Plague, Sma! 
Measles, and all sorts of malign Fevers. 


4 dram. 


The next is from the same book and 
somewhat similar, though likely n 
costly. It is ealled ‘‘Lapis de G 
Goa is a plant, a crocodile and a city 
India. 


Ot the Hyacinth, 
Topaz, 
Saphire, 
Ruby, 
Pearls, of each, 1 ounce; 
Emeralds, 4 ounce; 
Oriental Bezoar, 
white and red Coral, of each, 2 
Musk, 
Ambergrise, of each, 4 ounce; 
Leaves of Gold, No. 40; 
make all 


into a paste with Rose-water and 


7 


into a fine Powder, which | 
into oblong balls not much 
++] rine 
little drying 
Shaddow: then with a Limpets She 
some other 
them be carefully polished that 


Eggs, them well 


thing of like nature, 


may have a Gloss upon them, a 
to the Art. It 
with the former. 
Specifick against Cramps and Cont 
tures of the Nerves. 


has the 


Same virt 


Besides which 


If we could give credence to the w 
of Dr. Salmon would 
tainly be potent pills, for he adds: 


these most 


It is an Antidote against Plague and P 
and cures the Bitings of Serpents, mad Dogs, 
or any other venomous Creature; it revives t 


Spirits, cheers the Heart, fortifies Nature 


sisteth Melancholy, restores in Consumpt 
prevails against all Diseases of the Head 
Brain, proceeding from Cold and M 


causing a lively Presence, nimble Wit, a ple 


Countenance and a sweet Breath. 


Of course it will do nothing of 1 
sort, except perhaps correct halitosis ! 
a time. Most of the ingredients are 
absolutely insoluble, and the whole p! 
is so constituted that it will, most lik 
pass through the system intact, much as 
the ‘‘everlasting pills’’ of metallic ant 
mony of the same period, which wer 
used by the whole household and 

















bequeathed from one generation to the 


next. 

Precious stones were prized for all 
sorts of conditions. As they were only 
in reach of the rich there were substi- 
tutes to suit the purse. If a prescrip- 
tion called for emerald it could also be 
cotten with green glass. It wasn’t quite 
as good, it is true, but that couldn’t be 
expected. The London Pharmacopoea, 
as revised by Culpeper in 1683, gives the 


virtues of, 


Emerald, called the chast stone because it 
resisteth lust. ... Being worn in a Ring, it 
helps or at least mitigates the Falling-sickness 
and Vertigo. It strengthens the memory and 
stups unruly passions of men. It takes away 
vain and foolish fears, as of Devils, hobgoblins, 
&e. and eauseth good conditions; and if it do 
so being worn about one reason will tell him, 
that being beaten into a powder and taken 
inwardly it will do much more. 


Personally Culpeper had his doubts, 
for he concludes the chapter with, ‘‘ Thus 
I end the stones, the Vertues of which if 
any think incredible I answer, 1. I 
quoted the Authors where I had them. 
2. I know nothing to the contrary but 
why it may be as possible as the sound 
of a Trumpet is to incite a man to 
valour, or a Fiddle to dancing.’’ In 
other words, he means to say that the 
value of these indestructible medica- 
ments is psychological alone. 


DETOXIFIERS 


Bezoar, mentioned in a _ previous 
panacea, like ambergris, was an intesti- 
nal concrement, but derived from certain 
herbivora instead of from whales. Not- 
withstanding its ignoble origin, it could 
well be put into the category of precious 
stones, for it was worth many times its 
weight in gold. Bezoars had been popu- 
larized by the Arabian physician Aven- 
zoar in the twelfth century. The name 
means ‘‘expeller of poisons,’’ and detoxi- 
fication was their chief alleged virtue. 

Besides being taken internally, they 
were preserved as charms in gold and 
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silver caskets. During the plagues they 
were rented out for large sums An 
eastern nabob once sent one to Queen 
Elizabeth of England. Later, bezoars 
were discovered in Europe, but, as is 
usual, the domestic variety was consid 


ered inferior to the imported 
Somewhat related to bezoar in its use 


fulness was the horn of that rara avis in 
terris, the unicorn. Its field of opera 
tion was also detoxification, and it 
worked as effectively outside of the body 


as within. Horns of this fabulous ani 
mal were in especial demand by royalty 
who were in constant fear of imbibing 
some subtle poudre de succession, sur 
reptitiously added to the royal bever 
ages. The hollow unicorn horns were a 
very good protection against the consum 
mation of such dark forebodings, for all 
that was necessary was to allow the 
liquor to stand in one of those magic 
containers a short time, and old King 
Cole might enjoy his pipe and his bowl 
and his fiddlers three without any sinis 
ter ruminations to mar his evening’s 
fun. Some one gave Henry II of 
France one of these horns which was 
seven feet long, large enough by all odds 
to innocuate several bootfuls at once. 


) 


Shortly after the start of the whaling 


industry the unicorn horn vendors must 
have turned their mercantile talents to 
things like the London Bridge. At any 
rate their business must have gone to 
pot, for a pharmacists’ dispensatory in 
1733 informed the erstwhile duped world 
that ‘‘the Unicorn ... is a great fish 
found in Davis’ straight.”’ 
to say that ‘‘what’s commonly sold for 
Unicorn’s horns is nothing else but 
bones of Whales, Sea Horses | walruses] 
or Elephants, which are brought by art 
into that shape.’’ 


DABBLERS IN MEDICINI 


Up to the middle of the eighteenth 
century there had been many physicians 
of well-deserved fame who were not doe 
tors of physic at all but merely ‘‘stu 
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dents of physic,’’ as they liked to eall 
themselves. Even more numerous than 
these were those who just dabbled with 
medicine. It was not till 1748 that 
Parliament restricted the practise to 
those academically qualified. The cele- 
brated Nicholas Culpeper himself en- 
tered the profession via the apothecary’s 
shop and never had a degree; yet he was 
the author of half a dozen medical books 
which were very popular in England 
and colonial America. Perhaps the most 
notable dilettante of this sort was the 
Hon. Robert Boyle, F.R.S., the re- 
nowned ‘‘father of Chemistry.’’ In the 
great and protean list of his publications 
is a little book entitled ‘*‘ Medical Experi- 
ments, or a collection of choice and safe 
Remedies, for the most part simple and 
easily prepared: Useful in families and 
very serviceable to country people.’’ 
Boyle was without question the most 
famous scientist of his day, and his ex- 
ceptional ability might give rise to the 
expectation of finding in this volume 
some real improvement over the advice 
offered by his contemporaries. But alas! 
about the best one can say for his reme- 
dies is that they are simple, though 
perhaps, in a different sense than he 
intended. 

His advice ‘‘To clear the Eyes from 
Films’’ goes that somewhat paradoxical, 
popular expression of benevolence, 
‘‘Here’s mud in your eye!’’ several bet- 
ter and even attempts to put it into 
practise. It directs that one 


9? 


Take Paracelsus’s Zibethum Occidentale (viz. 
human Dung) of a good Color and Consistence, 
dry it slowly till it is pulverable; then reduce 
it into an impalpable powder; which is to be 
blown once, twice or thrice a day as occasion 
shall require, into the Patients Eyes. 


3oyle graded his recipes alphabeti- 
eally, according to their supposed values. 
This one ranked an A. Doubtless the 


afflicted ones were not supposed to guess 
what sort of treatment they were being 
subjected to under the high-sounding 
name of Zibethum Occidentale. Suffer- 





THE SCIENTIFIC MONTHLY 





ing with a malady of such a natur 
Boyle perhaps supposed they would 
be able to read his parenthetical ex; 
nation of the term. Otherwise 
might imagine that they would utte: 
determined protest, as did the pro) 
Ezekiel when Jehovah ordered him 
bake his food with this material. (S 
Ezek. 4: 12-15.) 

To most people the pungent od 
the genuine civet is anything but pl: 
ant, but it may well be imagined 
instead of going to the ‘‘jakes’’ 
‘foecidental zibet,’’ the afflicted 
would be willing to tap his cane 
the broken pavements and mud-gut 
to the nearest chemist’s shop and s 
**Give me a dram of civet, good Ap 
eary.’’ Nor would he forget to 
‘“‘And I don’t want anything ‘just 
good’ either.’’ 

One is tempted to say it is eminent 
fitting that the great Boyle should pr 
seribe for little boils and kindred e\ 
Here is a first-class formula ‘‘for U 
of the Breast and elsewhere :’’ 


Take Millepedes (in English by some ca 
Wood lice, by others Sows) and having 
them clean with a little White-whine and dr 
them in a Linnen Cloth, beat them very 
a Glass or Marble Mortar (for they ought 
to be touch’d with anything of Metal) and g 
the first time as much juice as you 
strong Expression obtain from 5 or 6 
This juice may be given in small ale or W 
whine, in which the next time you may g 
much as may be squeez’d out of eight 
Millepeds; and so you may continue, inc: 
the number that you employ of them by tw 
three at a time till in amount twenty-fis 
thirty; and if need be forty or more for 
taking. 


2 


Perhaps the rationale of this treat 


ment was that the uleers would take legs 


unto themselves. At any rate it see! 
to have been a good cure, for in 
‘New English Dispensatory’’ of 1/ 
**that honour to our country Mr. Boyle’ 
is commended for it, though he, 
doubt, was not the originator. 

‘*For Difficulty of Hearing from 





ni 











eold eause’’ this eminent savant sug- 
gested : 


Out of the Bulb or Root of Garlick, chuse a 
ve of convenient Bigness; then having pass’d 

a fine piece of Thread or Silk through one end 
that thereby it may be pull’d out at 
asure, crush it a little between the fingers 
1 having anointed it all over with the Oy! of 
tter (or in want of that Sweet) Almonds, put 
to the Cavity of the Patients Ear at Bed- 
and draw it out the next Morning, stop- 

ng the Ear afterwards with Black Wool, but 
f need require this Operation is to be reiterated 
with fresh Garlick for some days successively. 


Garlic-bulbs seem to have borne the 
livine inscription of suppositories, for 
they were freely recommended for all 
the eavities so medicated. 

It seems unfair to quote so much from 
the unofficial exponents of the healing 
art, but some of their recipes were so 
titillating that it would be a shame to 
pass them by. ‘‘Against the colic,’’ 
medicaster Porta writes: 

Civet is most excellent in this disease: for the 
quantity of a Pease applied to the Navil, and a 
hot Loaf out of the Oven clapt over it, presently 
easeth the Pain: the Patient must ly on his 
Belly upon the Bread before it is cold. 


THE VIRTUES OF ToBACCcO 


Tobaceo had been introduced into En- 
gland from America about the beginning 
f the seventeenth century and, though 
it had been the subject in interdictions 
both sacred and profane, its medicinal 
use must have been sanctioned by special 
dispensation, for by the middle of the 
century it had been learned that, 


( 


Out of the seed of it is expressed an oyl..., 
which allays the cruel tortures of the gout; the 
juice clarified and boiled into a syrup and taken 
in the morning, maketh the voyce tunable, clear 
and loud; very convenient for singing Masters. 
If you bruise the leaves and extract the juice 
it killeth the lice on childrens heads, being 
rubbed thereon, the leaves cure rotten Soars 
and Uleers, running on the legs, being applied 
unto them, 


In this connection it may be well to 
sound a warning against the indiscrimi- 
nate use of the ‘‘oyl of tobacco,’’ for the 
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Royal Society, in its early days, found 
by experiment that one drop of it was 
fully as efficient as curiosity in killing 
a cat. 

The discovery of new virtues of this 


versatile weed seems to have continued, 
for an early nineteenth century pharma 
copoela lists a tobacco enema About 


the same time the surgeon and anatomist, 
Sir Ashley Cooper, recommended this in 
a heroic dose as a preliminary to reduce 
ing difficult hernias, because it caused 
such extreme ianguor that the patient 
had ‘‘not the power to exert any of the 
voluntary muscles of the body,’’ thus, 
> 


almost repeating the Royal society s 


classic experiment on the cat. 
CosMETIC MEDICINE 

Most medical works of the Dark Era 
contain a section headed ‘‘De Decora 
tione’’ or something similar. From the 
beginning of the seventeenth century a 
great part of this fertile field seems to 
have been alienated from the medical 
realm. The cosmetic methods employed 
are often very amusing. In the third 
book of the Brevarium Practicae, Ar 
nold de Villanova (1235-1320) says, 
**In this book I intended, God being my 
helper, to treat of the sicknesses which 
especially concern women, and as women 
are in general venomous animals I shall 
follow it up with a treatise on the bites 
of venomous animals.’’ But though he 
thinks them venomous, he at least would 
like to have them comely, and he, ac 
cordingly, interjects a long chapter on 
female adornments. A large portion of 
the advice offered in material of this 
sort treats of dyeing the hair of the 
scalp, eyebrows and eyelashes, making it 
grow or removing it, painting the face, 
removing wrinkles from various parts 
and all the other alterations in which the 
present era is so proficient. 

Involuntary epilation appears to have 
been a problem from the earliest times, 
and remedial prescriptions seem to have 
been as numerous throughout the ages 
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as they are to-day. <A very highly 
recommended medicament directed at 
this distressing state comes from the 
Gaelic: 


With mice fill an earthen pipkin, stop the 
mouth with a lump of clay and bury it beside a 
fire, but so as the fire’s too great heat touch it 
not. So let it be then for a year, and at the 
year’s end take out whatever may be found 
therein. But it is urgent that he who shall 
lift it have a glove on his hand lest at his 
fingers’ ends the hair come sprouting forth, 


Almost as numerous as the methods 
for growing hair are those designed to 
remove it. One given by the somewhat 
occult but encyclopaedic Giovanni Bap- 
tista Porta in his Magia Naturalis (En- 
glish Translation, 1658) directs that one, 


First foment the part with hot water, and 
pull out the hairs one by one with women’s 
nippers: then dissolve Salt Peter in water, and 
anoynt the holes where the hair grew. It will 
be better done with oyl of Brimstone or of 
Vitriol [sulphuric acid]; and so they will never 
grow again; or if they do after a year, they 
will be very soft: do then the same again and 
the parts will be bare always. 


**So,’’ the author asserts, ‘“‘I have 
made many a womans forehead longer, 
and have taken off hair from parts hot- 
ter than the rest.’’ 

The same author offers a timely solu- 
tion as to how a ‘‘woman deflowered 
[is] made a virgin again.’’ 


ABSENT TREATMENT 


Absent treatments were perhaps as 
popular three or four centuries ago as 
they are to-day. Paracelsus was a great 
advocate, if not the author, of one of 
these, for healing wounds. The applica- 
tion was, curiously, not to the injured 
part but to the object responsible for 
the damage. This was the notorious 
‘‘weapon salve.’’ It was supposed to 
operate through the mediation of mag- 
netic rays passing from the weapon to 
the wound. The ointment was prepared 
as follows: 


Take of the moss growing upon a d 
his skull, which hath laid unburied, t 
as much of the fat of man, half a 
Mummy, and man his blood; of li 
turpentine and bole-armick [Armenian 
ounce: bray them all together in a m 
keep them in a long straight glass 
Weapon in the oyntment and so leave 
Further directions were: 

Let the Patient in the morning 
wound with his own water; and wit! 
thing else tye it up close and he shal! be 
without pain. 

Perhaps this was better treatm 
than many others current at that 
for even taking into account the mo 
ablution, the method at least tend 
keep the wound from much addit 
contamination, which many of the 
did not. Besides the here-ment 
use, briny effluvia of this nature | 
variety of others, among which we 
relieve dyspepsia and constipation 
as a lotion for the skin. Curiously 
variety of skin disorders are still 
larly treated in this fashion. Pre 
tions from dead men’s skulls were e\ 
more highly esteemed. Their sp 
domain was in disorders of the br 
Just before muttering his dying w 
**Don’t let poor Nelly starve,’’ C 
II drank a jigger of one of these 
arations. 


SYMPATHETIC REMEDIES 


An equally irrational type of 
ment was the ‘‘sympathetie powder 
Sir Kenelm Digby, an English phys! 
and courtier of the time of Charles 
This nigh omnipotent powder was ! 
ing more than green vitriol or iron s 
fate. ‘‘The rays of the sun,’’ Dig 
explained, ‘‘extracted from the b 
and vitriol associated with it, the 5] 
of each in minute atoms. These ¢ 
bined in the air, and the air ec! 
with the atoms of blood and vitriol, w 
attracted to the wound and effected 
eure.’’ The famous chemist and phys 
cian, van Helmont, who first prod 
coal gas, was one of Sir Kenelm’s 
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rators in the writing of a book on According to the author, this was suc 
is brand of treatment. Van Helmont a remarkable remedy that b 


id at one time been almost killed by a_ publication of his book id ‘‘g l 
very unsympathetic cathartic prescribed such a reputation throughout the coun 
r the itch, and that fact may have had try that a ‘barbers and blear-eyed 
something to do with his alliance with witches’ are already acquainted with its 
Digby and his ‘‘sympathetic’’ medi- virtues.’ 
eines. CON\ ON 
Sir Kenelm gives one for whooping ; 
eough, in which the patient’s nails are to It = 3 os Um : 
be pared and the parings enclosed in a aenine b a ' 
little bag, the bag to be hung about the * . — = cure the hit-or . ow 
neck of a live eel and the ee] to be placed pees cosas" rormet ; wi : 
into a tub of water. ‘‘The eel,’’ he as- pay oe = 
sures, ‘‘will die, The patient will re- ning Pas - l at me couse ra oe om 
muing eover.’’ Whether the cause of death in “"“ a ars ro-wegee 
ed 1 the eel will be whooping cough or stran- ge on a sound knowledge of the pa 
t1Or vulation he leaves unmentioned. thology concerned and the oe we 
others What corruption was sometimes con- COESRTIOR. “~ =_ = — — — _ 
101 sidered necessary to combat corruption, such knowledge was almost nil and even 
under this ‘‘systematic’’ system, is at presen re defective in a 
A A coe ae a. a eee © hwonne 
° seen from van Helmont’s prophylactic J°S"“ to the Realing art of bygon 


} lav it 1ust. however. be admitted that 
} ; aays, 1t must, however, be adm!) l a 
— against the plague. te, . 


sly, the treatment of not a few diseases is not 


; 


p l Large old frogs caught in the month of June much better now than it was then. and 
and hung up by their hind legs over a dish cov- everything considered some of the cures 
er ered with wax which has been placed over a were trulv remarkable Judging onl 
= = is ee Mes Meas Mn Min ‘a. 7 ; . : 
m m lerate fire. After a few days the frogs di from the remedies quoted in this articl: 
i . charge terrible fumes and slaver which attracts oui 13 . 
mr . Thie atament ot 1) . . ny ‘ { ] 
OI every kind of worms and flies. These stick to ‘** statement, r course, would fall 
wis the wax and add their own drivel to the mess. SOMeWhat short oI substantiation, for 
larles When the frogs are dead, roast and mix them only the most ludicrous therapy has been 
th the earafniiv —_ ax : ivel anc . , , 
p with the carefully preserved wax and drivel and goncjidered. If a man irrigates his eyes 


shape this compound into small rolls, or imitate . —_ -. : 
Fg , , - with boric acid solution it is n news 
he shape of frogs. One of these is sewn into a ‘ , , 

1 . . T 1A TY ove ovlie nstine N 
a cloth and worn in the region of the heart sus- but if he employ Oyie S GUSUING | 


pended by a silk thread around the neck. der it is. 
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A STUDY IN POLITICAL GEOGRAPHY 


By Professor STEPHEN S. VISHER 


INDIANA UNIVERSITY; SOMETIME ACTING GEOGRAPHER, U. S. DEPARTMENT OF STA 


THE significance of political geogra- 
phy has been recognized by a number 
of American geographers; for example, 
Bowman devotes much attention to it in 
‘‘The New World,’’ as does Semple in 
**Influences of the Geographic Environ- 
ment,’’ and Brigham in a number of 
writings. Moreover, two chapters are 
devoted to it in the widely used college 
text-book, ‘‘Principles of Human Geog- 
raphy,’’ by Huntington and Cushing. 
Nevertheless, it has not received the at- 
tention in American universities that it 
merits. Tower, to be sure, gave a course 
in political geography at Chicago from 
1912 to 1915, and Whittlesey one there 
for years later. During recent 
years, Hartshorne has given a course at 
Minnesota, and Whittlesey intends to 
introduce political geography soon at 
Harvard, and Van Valkenburg at Clark. 
Apparently, therefore, the complications 
and uncertainties introduced by the 
world war, the growth in interest in 
regional and economic geography and 
the strong movement towards the fac- 
tual, descriptive geography merely have 
postponed the adequate exposition of 


some 


political geography in American uni- 
versities. 
The following generalizations as to 


territorial expansion are offered in the 
hope that such hypotheses as these will 
stimulate thought, increase observation 
and lead to the gathering of more facts 
in this socially significant division of 
greography. 


I. Countries TEND TO INCLUDE SomE 
SEACOAST 

Nearly all the countries of the world 

border the sea. 


The exceptions are 





Bolivia and Paraguay in South <A) 
ica, Ethiopia (Abyssinia) in Af 
Afghanistan, Bhutan and Nepa 
Asia, and Switzerland, Czechosloy 
Austria, Hungary and the tiny, most 
mountain, states of Andorra, Liecht 
stein, San Marino and Luxembourg 
Europe. Of these fourteen, only 
four larger central European count 
are commonly considered of world 
nificance, and only Switzerland of 
four antedates the world war as a « 

try lacking coasts. This coastal dist: 
bution of countries is largely a result 
of the facts that (a) 
which started in the interior, and 
survived have nearly all expanded 
the coast was reached. (b) Many 
tional countries started as coasta 
onies. Both of these statements ar 
largely because the sea is the w 
great highway. 
sea has increased, so had the desi! 
reach the coast, despite the fact 
since railroads have become availab\ 
sea is no longer nearly so overw! 
ingly important as a commercial 

way as it formerly was. 

The fact that the sea is the sour 
a significant amount of fish and ot 
sea products increases the desire 
ready contact with it. food was 
formerly so much more significant t 
it is now that it is hard for us b 
wheat, sugar and fruit eaters of t 
to realize how important fish forn 
were in the diet. 

A third reason for the desire of sta 
men that their country reach the sea wa 
that it was considered to be the most 
satisfactory boundary to a realm. It 
was thought of as definite, and suff 


those countr 


As commerce up 


Sea 


; 























iently isolating so that there would 
usually be far less trouble in respect to 

e entrance of armies, or of expanding 
peoples, than there would be along most 


other boundaries. From the standpoint 
of tariff levying, the coast was con- 
sidered to be a desirable boundary also, 
because goods which enter a country and 


ire subject to a tariff tax can enter at 


fewer points, normally, than across most 
her kinds of boundaries. 

It is now generally considered so 
desirable that a country extend to the 
sea that Poland was given a ‘‘corri- 
dor’’ to the Gulf of Danzig, despite 
the fact that this separates East Prus- 
sia from the rest of Germany, and 
introduces several annoying complica- 
tions. In other instances the League 
of Nations has augmented the interna- 
tionalization of certain rivers—for ex- 
ample, the Danube and the Rhine—to 
permit the commerce of inland countries 
to reach the sea more readily. Certain 
ports in other countries are also directed 
by the League to be made available to 
the use of certain inland countries. For 
example, Fiume, in northeastern Italy, 
and Susak in Yugoslavia may be readily 
used by Austria and Hungary. 

The expansion of inland political 
centers to the coast has been aided by 
the fact that, if the area below is not 
strongly occupied by an unfriendly 
people, it is easier to trade and expand 
down a valley than up one. The extent 
of coast held by a country depends, 
therefore, partly upon the distribution 
of rivers leading to the coast. 

In the past, when river commerce was 
highly important, it was considered es- 
pecially desirable to control the mouth 
of the river. For example, one of the 
advantages of the Louisiana Purchase 
stressed at the time was that as a result 
of that purchase the United States con- 
trolled the mouth of the Mississippi 
River, then considered to be the chief 
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outlet for the future exports 
midwest 

The seacoast IS more important I \\ 
as an international boundary 
was 400 years ago, before the sea was 
much used as a highway, and 
each locality was largely self-sufficient 
Then most of the numerous } 
ties were interior lands, and som 
the strongest—for example, Austria, Ba 
varia, Burgundy and Russia—did not 
reach the coast 


II. Superior Seaports Tenp To Bi 
INCORPORATED INTO THE STRONGE! 
CouNTRY NEARBY IF SITUATED So 

As To SERVE It ADVANTA 
GEOUSLY 
Not only do nearly all countries reach 
the coast, but there is a strong desire for 


by means ol 


superior seaports, for only 
ports is an effective contact made with 
the sea. A good harbor, if well situated, 
may indeed, have naval or even commer 
cial value although it has only a poor 
hinterland. Conversely, a poor harbor 
may become a significant port, provided 
there is no better harbor available to 
serve a rich hinterland, as is proven by 
the fact that some of the chief ports 
have harbors that are largely artificial. 
But what is most desired, of course, is 
the combination of a good harbor and 
easy access to the hinterland. 
Numerous countries have illustrated 
the principle that strong countries tend 
to expand so as to obtain the best ports 
readily available. Russia’s expansion be 
fore 1914 was much influenced by the 
desire of her leaders for a good ice-free 
harbor. America’s boundary at the ex 
treme southwest was placed far enough 
south so as to include San Diego, with 
the best natural harbor within a long 
distance. The Virgin Islands were pur 
chased largely to obtain the harbor of 
St. Thomas, considered especially desir- 
able as a base for naval operations in 
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the defense of the eastern approach to 
the Panama Canal. Italy’s recent ex- 
pansion eastward to include Trieste and 
Fiume was influenced by the fact that 
these ports are far better than others 
in northeastern Italy. This expansion 
took place almost as soon, as these, as 
the result of the dismemberment of Aus- 
tria-Hungary, were in Yugoslavia, a less 
advanced country industrially and com- 
mercially than Italy. 

The tendency for the stronger country 
to include good ports has been so great 
as to justify the generalization that, in 
the past, where a superior harbor or 
port was situated near the boundary be- 
tween two countries of unequal strength 
it generally was incorporated within the 
stronger of the two countries; if not 
originally, then eventually, provided it 
could advantageously serve the stronger 
country. 


III. Active Countries TEND To Ex- 
PAND INTO THE SEA TO INCLUDE 
NEARBY ISLANDS AND SOME- 
TIMES CoAsTAL AREAS 
OPPOSITE 

A third great generalization as to ter- 
ritorial growth is that the stronger coun- 
tries expand to include nearby islands. 
So many islands have been annexed by 
nearby mainland countries that it is 
hardly worthwhile to cite examples. 

The geographic bases of this annexing 
of islands are (a) the interest of the 
people of the continental area in the fish 
of the sea, and in the islands as a base 
for fishing, drying the fish and trade. 
(b) The further fact that island peoples, 
with few exceptions, have less diverse 
and abundant resources and fewer means 
of making a livelihood than are present 
in most neighboring continental areas is 
also of importance. As a result of a 
restricted environment, the people of 
islands generally lead a relatively simple 
life, and are less prepared to meet un- 
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usual conditions than are the pe 
continental areas. 


Biologically ais 
land peoples and the lower animals 
the plants as well are, with few e: 
tions, diverse and 
capable of extensive adaptation thar 
those of continents. Hence, when 
petition occurs, the insular forms usua 
lose out in the struggle. The chief 
ception to this latter rule is afford 
especially favored islands, such as G 
Britain and Honshu. Although b 
these were conquered by peoples 
the mainland, these islands, becaus: 
a fortunate combination of conditions 
not only later became independent 
expanded and incorporated smaller is- 
lands nearby, and also more distant is 
lands and lands across the sea. 
annexation of Formosa and Korea 
examples, as are Britain’s annexatio1 
the Isle of Man, the Channel Islands 
Ireland, and for a long time parts 
western France. But Great Britain 
Honshu are clearly continental in r 
sources rather than typically insular 
This tendency for strong countries | 
expand into neighboring seas has 
several to expand across such seas 
to include areas on the opposite si 
which are geographically less well e1 


less resourcef 


Jar n’s 


dowed. Illustrations are the Fre 
Italian and Spanish expansion i 
North Africa, the fact that Swed 


long included Finland, and Denmark 
long controlled Norway. 


IV. A Naturat Geoagrapuic UNIT 
TENDs TO BECOME A POLITICAL 
UNIT 

There is a strong tendency for a nat- 
ural geographic unit such as an isla! 
a peninsula, a plain set off by moun- 
tains and the sea, or an area of simi 
climate, to become a political unit. T 
rapidity of consolidation depends partly 
upon the comparative strength of 
peoples and leadership within the area, 




















i partly with its geographic distinct- 


ness. For example, different parts of 
the island of Great Britain were for a 
ng time held by various almost equally 
strong peoples and political units, with 
a result that centuries were required for 
t to become politically united. On the 
ther hand, there was such a disparity 
in strength between the English-speak- 
ing people and the aborigines there that 
‘temperate North America’’ was nearly 
all united comparatively promptly. The 
exception is the southern section of 
Canada, that belongs in this large geo- 
graphic unit but which formerly con- 
tained a predominance of French-speak- 
ing people. Australia affords an even 
illustration, as no part is ex- 
cepted. Another excellent example is 
Russia, which started in the western 
part of the world’s most vast plain and 
expanded until almost all the plain was 
annexed. Towards the east, northeast 
and southeast, expansion was easy, as 
in those directions the Russians encoun- 
tered less energetic, less well-organized 
and less advanced peoples. Towards the 
west, however, they met stronger peo- 
ples and made little progress. Indeed, 
since 1917 Russia has lost nearly all 
the territory in that direction which 
had been previously laboriously won. 
Likewise the consolidation of the rather 
distinct geographic region of France 
into one country required centuries to 
consummate, partly because at the 
northeast there is no distinct natural 
boundary, and the people involved were 
highly energetic. There has been more 
fighting in that section to gain or to 
hold a comparatively few thousand 
square miles than were required to in- 
corporate most of the rest of France. 
Regions that are set off geographically 
have tended to become politically con- 
solidated in response to three main influ- 
ences. (a) Such regions, being rather 
homogeneous geographically, tend to be- 


better 
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come relatively homogeneous i t 
to population, language, econor 
ditions and social ideals, as a res of 
an intermingling of peoples. This ap 
proach to human unity makes p 
fully for political unity b) Ar I 
great unifying force is the fact tha 
geographically distinct regions neces 
sarily are set off from r : 
by barriers of some sort; the s rug 
ged zones, such as a mountain rai 
or belts that are unfavorable to close 


habitation because of aridity, mars] 


ness or poor soil conditions. Such sur- 


rounding scantily peopled zones increase 


the tendency for the people in the 
better settled area to unite politically 
by increasing their bond of kinship 


racially and socially. In the isolating 
zones there are either no people, as on 
the sea or in 


very few and mostly rather poor peo- 


} 


lofty mountains, or else 


ple, as in rugged, dry, marshy, rocky 
or sandy zones. Such people are likel: 
to be sufficiently different culturally 
from the people of the 
peopled area so that they 
them culturally by only relatively weak 


ely 


more densely 


are bound to 


bonds. The tendency for a country to 
expand to reach the sea, mentioned 
earlier, is another influence leading to 


the consolidation of natural geographic 
units. The tendency to expand to reach 
the other sorts of isolating barriers is 
less strong and usually slower and less 
intentional than is the expansion toward 
Much of it 


comes adout as a 
the slow spread of people and 


the sea. 
result of 
culture 


the natural 


from the 


However, the fact 


out richer parts of 


region. 


that mountains commonly have been 
considered to afford protective houn- 
daries because of the difficulty with 


which they formerly were crossed, has 
had a considerable effect in encouraging 
expansion to the mountain barrier, 1 
one is convenient. 

(ec) A major reason why there are so 
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many countries in Europe is because 
there are so many rather distinct geo- 
graphic units in western and southern 
Europe, each of which has tended, in 
keeping with this principle, to become 
a separate country. The eastern part of 
Europe with its vast plain contains 
chiefly only one country, while the re- 
mainder of Europe with its many is- 
lands, peninsulas and other areas, some- 
what set off by mountains or sea, con- 
tains many countries. Because of the 
historical significance of the numerous 
political entities of Europe it will be 
worthwhile to briefly sketch the situa- 
tion in Europe from this point of view. 

European islands containing indepen- 
dent, semi-independent or formerly in- 
dependent countries are Great Britain, 
Ireland, Iceland, Crete, 
dinia and Sicily. Peninsulas occupied 
by independent nations or two or more 
countries Jutland, Italy, Greece, 
Scandinavia, Iberia and the Balkan 
Peninsula. Two others, Crimea and 
Brittany, formerly contained distinct 
political units. 

The has been 
setting off certain European countries, 
in addition to the islands and penin- 
sulas already mentioned. For example, 
the essentially coastal countries of Fin- 
land and Estonia are separated by the 
Gulf of and Estonia and 
Lithuania are partly divided by the 
Gulf of Riga. East Prussia, also pri- 
marily coastal, is separated from Poland 
partly by the Gulf of Danzig. 

The mountain ranges of Europe have 
also played a part in increasing the 
number of political units. the 
eleventh century the Pyrenees have gen- 
erally served as a political boundary; 
Italy and its predecessors, if the rather 
loose Holy Roman Empire be excepted, 
have seldom extended beyond the Alps, 
nor has modern Germany or France. 
The Kjolen Range helps separate Nor- 


Corsica, Sar- 


are 


sea of significance in 


Finland, 


Since 
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way and Sweden; and the Karpat 


Mountains, with their southern ext 
sion, the Transylvanian Alps, hav: 
peatedly served as political bounda: 
Similarly, Bohemia, surrounded on t 
sides by low ranges, has had a cons 
able degree of economic independ 
and political individuality. Mounta 
ranges have also been significant i: 
limiting countries in the Balkan P 
sula. 

Other sections of Europe are s 
in part by other types of physical 
tures. For example, a marsh has p 
separated the Netherlands from G 
many throughout the last 400 : 
Marshes formed parts of the bounda 
of several German states that wer 
dependent before 1871, and the 
sive Pinsk Marsh helps separate Rus 
and Poland. Lakes have played a: 
too, though a minor one. 
the eastern boundary of 
mostly formed by Lake 
southeastern boundary of 
Lake Ladoga, and parts of the | 
dary of Switzerland by Lake G 
Constance 
features tendi 





For eXal 
Eston 
Peipus, 

Finland 


and Bodensee 
With physical g 
divide Europe into so many sepa 
units, it has been only since fac 
for transportation and communic 
have become generally efficient that 
tending to 
Europe politically have 
strong in comparison with 
ences tending to divide it 
units. Even the ‘‘Pan-Europe’’ dr 
does not include Britain, set off by 
sea, or Russia, which because of its ° 


influences unite west 
been at 
the 


into 1 


territory in, and wide contact with, As 
is often thought of by Western Eu 
peans as semi-Asiatic rather than as 
European. However, from the 
point of the world as a whole, Weste! 
Europe of to-day comprises, as a result 
of efficient transportation and comm 
cation, a single geographic unit, n 


+ t 
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tinct geographically than is ‘‘Tem- to understand 


stiln 


rate North America’’ or Chile; and_ differences in climat 
nee, according to the principle of ay, but doubt 
political geography under discussion, it T 
presumably will ultimately function as_ the continental ¢!] 
a unit in many respects. Because of Slavic subrace, 
the human barriers imposed by differ- rine climate are 

‘es in language, laws and the tariff, the Nordie subrace 

appears, however, that any consider- ranean by the 

amount of unification must await gests the fundamental 

considerable increase in commercial climate. These climatic 

d cultural exchange. ferences supplement 

The tendency for a climatic region to tures in retarding 

msolidate politically was illustrated by Europe 

Roman Empire, which was essen- 

illy the Old World region possessing ’. Areas Havine 
a Mediterranean type of climate. It TEND TO UNI’ 

nly extended widely beyond this limit Not only doe 
for comparatively short times, and in- region tend 

rporated regions in diverse climatic where the cul 

ypes far less completely than it did gion has extende 
regions with the Mediterranean climate. side areas also ; 
Similarly, the Islamie World has been united politically to 
essentially the Old World desert and land. Since one of the 

ts borders. Russia, too, nearly all pos- most significant 
sesses the continental type of climate. cultures is the written lang 
Since 1917 the parts of the former realm generalization is illustrated by the unit 
that were less intensely continental, the ing of peoples using the same lar 


} 


western zone bordering the Baltic and Modern Germany not only 


south from there, seceded. These areas many formerly independent 

had not become an integral part of ties in the North Europea 

Russia partly because the climatic con- also various formerly independen 

ditions were sufficiently different from cipalities somewhat isolated by 

those of most of Russia so that the tains. The f 

manner of living was different. The countries have 

United States is likewise nearly all of recently to prevent 

one major climatic type, the continental, war Austria, with 

despite the inclusion of narrow strips German language : 

if the Mediterranean, marine and semi- many. Likewise, mod 

tropical climates. not only the natural 
Northwestern Europe is climatically but also various near 


decidedly homogeneous, of the marine many people who consider 


type, but the southern part of Western Italians. 

Europe is of a different climatic type, This principle is well recog 

the Mediterranean. What part of the international law, where it is held 
failure of the people of the three great the best claim to sovereignty over an 
climatie regions of Europe, the marine, area is its permanent occupation by 


the Mediterranean and the continental, tionals of the claiming cou try 








446 


their descendants, and the maintenance 
the two. Neither 
formal declaration of 
annexation are comparable in validity 
in international law to this cultural 
bond. 


of contacts between 
discovery nor a 


VI. GEOGRAPHICALLY FAvorED REGIONS 
TEND TO BEcOME STRONG 
COUNTRIES 

The generalization that a natural geo- 
graphie unit tends to consolidate polit- 
ically and belong to one country leads 
to the development of countries of di- 
natural wealth, 
the natural geographic differ 
widely in these respects. Where the 
natural unit is poorly endowed, only a 
weak country can result, so long as it 
is confined commercially and otherwise 
to that unit. Conversely, where the nat- 
ural unit is well endowed, the resulting 
country readily becomes strong. The 
strength of France as compared with 
Spain, of Germany as compared with 
Hungary and of Italy as compared with 
Greece are illustrations of this rule. 

As the resources of any region are at 
first not effectively used, a country may 
grow in comparative strength while its 
resources are being developed, or it may 
decline as compared with other coun- 
tries, because its rivals are developing 
resources which they formerly did not 
For example, when agricultural 
wealth was of preeminent importance, 
France had a greater advantage over 
Germany than when minerals became 
highly useful, for Germany has much 
more and potash than France. 
Furthermore, Germany used her re- 
markable potash deposits to overcome 
part of her handicap of poorer soils. 
Similarly, now that Norway’s water 
power is coming to have value, Den- 
mark no longer has such a great advan- 
tage as formerly, when it had no value 
and agriculture was predominant, when 


verse size and because 


regions 


use. 


coal 
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for centuries Denmark dominated 
way politically. So too, Switzer! 
comparatively far better off now, 
its water power can be used a 

geously, and when many tourists 


to enjoy its scenery and climate 


was when the higher sections 

country and the steeper slopes 

most no value. ' 
Consequently, the strength of a 


area varies from time to time w 
advancement of civilization and 
market for its resources; 


less, the geography of the area 


but, nev 


mines to a large extent its comparat 
wealth and has a great deal to do 
the strength of the country occup) 





VII. Weaker Countrits May Be A 
NEXED TO STRONGER ONEs, Nor 
REVERSE t 
A comparatively strong natural 
graphic unit, after it has been cons 


dated into a country, tends to expand t 


so as permanently to include w 





units adjacent or convenient. This 

often been noticed, but the reasons for I 
it are often overlooked, as is the t t 
that history affords practically no e: 
amples of the reverse taking place, ¢ 
graphically poorer countries annexing 
richer ones, despite the aggress 

of some leaders of poorly endow 1 
countries. Three reasons why it 

ways the stronger country geogr 
eally that expands, and not the one that t 
is stronger in its military organizat 


or in the ambition of its leaders, ar f 
(1) Annexation requires more ft! 

temporary conquest. Although the | 
ple from a weaker area may be pliys 1 
eally strong and daring, and under ’ 
primitive conditions sometimes 
fighters, they lack the cultural stre 
which predominant numbers \ 
Hence, they relatively soon hav 
control. Under modern conditions, e' 
war, with all its barbarism, requires s 








knowledge, 


systematic 
peration and utilization of resources, 
weak 


scientific 


ik 
i 


that a geographically country, 
th its lesser resources, small popula- 
tion of advanced individuals and its 


handicaps to cooperation, is at a very 
distinct disadvantage and small 
yrospect of winning a war against a 
re favored country, and, as already 
remarked, even less chance of retaining 
its conquests if, because of superior 
leadership, it should win. Paraguay af- 
fords a good illustration. Under Roca, 
oneeded to have been a military genius, 
Paraguay waged war against Brazil and 
Argentina. But, despite Roca’s pre- 
dominant skill, the stronger countries 


has 


4 


won. 

(2) Another reason why the stronger 
country expands is due to the fact that 
the limited resources of the poorer area 
an be more advantageously used in the 
richer one with its more diversified ac- 
tivities, larger population, better con- 
tacts with the outer world and greater 
capital. As a result of this, there com- 
monly is a considerable development of 
the resources of the poorer area after 
annexation and increased prosperity in 
both. If the poorer area annexed the 
richer one, the lack of experience and 
capital of the leaders in the poorer area 
would cause a decline in the richer area. 

(3) Moreover, the market for the ex- 
ports of the weaker area is normally in 
the adjacent stronger area, and as an- 
nexation facilitates the exchange of 
goods, it is often desired by the weaker 
area, whereas richer areas would not 
gain by being under the control of a 
weaker one. An example of the desire of 
weaker areas to be annexed to stronger 
ones is afforded by the Hawaiian Islands, 
which applied for annexation to the 
United States chiefly because such an- 
nexation would be advantageous to them, 
as after annexation there was no tariff 
barrier against their sugar and pine- 
apples. 
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An understanding of this rule that 


stronger areas annex weaker ones and 
never the reverse will have in general a 
desirable effect by reducing ung! 
fears, for example, that countries t 
are, in fact, decidedly the weaker g 
graphically could possibly conquer far 


stronger The reduction of sue 


ones 
fears will make for disarmament and for 
international peace. 

The tendency for the geographica 


favored countries to annex less favored 
does not 


areas imply, therefore, that 


these weaker areas are necessarily forced 
] 
4 


into the union or are in any way harme 


by it. Indeed, if it were not for the 
fears of influential persons in other 
countries, doubtless several geographi- 


cally weaker countries would promptly 


unite with stronger ones. A recent case 
is Austria’s desire to join pre-Nazi Ger- 


? 


many, and Luxembourg’s overwhelming 


vote to join France, which country re- 
fused, however, and hence Luxembourg 
attached itself to Belgium. 

Economie considerations 
annexations, or at least 
tions, and economic influences are likely 


encourage 
close coopera- 
to gain in strength with increased inter- 
national 
the spirit of nationalism, which « 
is a logical result thereof. The League 
of Nations and the proposed 
Europe’’ are results of this tendency 

An influence 
torial growth of the strong countries is 


trade and with the decline of 


ecline 
‘Pan- 


working against terri- 
the fact that areas that are geographi- 
eally poor often are a financial burden 
to the annexing country. For example, 
most of the French possessions are a 
fiseal liability, even ignoring their in- 
fluence in increasing the expense of the 
military machine of France. The Philip- 
pine Islands are a heavy drain upon the 
the 
their possession upon the cost of 


American treasury when effect of 


the 
navy is considered. 

The expansion of the richer countries 
is stimulated, however, by the spirit of 
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nationalism. Nationalists take pride in 
having the additional area and popula- 
tion and in wide-spread colonies. As 
the spirit of nationalism weakens, with 
the 
various 


growth of international contacts, 


‘*possessions’’ will presumably 
either be set free or else incorporated 
with other units which are in position to 
The man- 
Africa to 


serve them at a lesser cost. 
German 


South 


dating of Southwest 
the Afriea, 
its control from London, is an example 
of this the 
complete Australia, 


Union of instead of 


logical trend, as is almost 
independence of 
which now even has a navy for its own 
protection and was given a mandate 
over former German possessions not far 


away. 


Tue NuMBER OF INDEPENDENT 

PouiticaAL Units TENDs TO 
DECREASE 

There are to-day only a 
many independent political entities as 
there were a century or two ago. The 
creation of several new European coun- 
tries as a result of the world war and 
the arrival of a number of the British 
dominions to the status of. ‘‘ Members of 
the League of Nations’’ might be inter- 
preted as an indication that the tendency 
towards consolidation has run its course. 
But the characterization ‘‘independent’’ 
in the generalization has especial signifi- 
eance. Many of the so-called indepen- 
dent countries of to-day are, in fact, not 
independent, and even the most power- 
ful are surrendering voluntarily more 
and more of their independence in re- 
spect to international affairs, and even 
in respect to many internal affairs. 
They are binding themselves increas- 
ingly to observe various international 


VIII. 


fraction as 


agreements and are submitting more and 
more to various international tribunals. 
In doing this they profit in many ways, 
but at a loss of a considerable degree of 
independence. 
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IX. THe More Favorep Regions | 
GRAPHICALLY TEND TO INFLUED 
INCREASINGLY THE LEss 
FAVORED 
Whereas formerly most peop 
little influenced by 
regions, each 


those of f ‘ 
because locality 


the situa 
the trem 


itself, 
result of 


largely unto 
changed as a 
crowth of commerce and the 
culture. It is trite to say that tl 
is all bound together, but it is 1 
quately realized that 
uniting influence comes from the 
in « the 
favored areas, which have come t 
advantage ir 
spects over the people in the less fa 
areas and to influence them 
other Europea 
Western civilization has spread, 

spreading to-day probably more ra} 
than ever before. The political d 

tion of Europe over the other part 
the world is at present almost com 


nr 
spre 


nearly a 


r from geographically 


an augmented man 


mo! 





more. In words, 


except so far as it has been temper 
a relegation of authority, including 
granting of independence or sen 
pendence to regions which are don 
by European ideals if not by Eur 
individuals. 

Americans may feel that Amet 
an exception to this rule, but if t 
so, this attitude illustrates their 
to realize that 
largely an offshoot of Western E 


America is, in 





and enormously influenced by it 
This dominance 
especially favored areas results 
bly from the increasing demands | 
by rising standards of living accom} 
ing higher civilization with all that 
higher standards imply. The less 
vored regions simply can not supp!) 


augmenting 


material or cultural demands mad 
the awakening people of those ess 
favored areas. Hence, they tend v 
tarily to submit themselves to tl 











{ nomic and political domination of the 
in the more favored areas who 
1s ipply a larger share of the desired 
ls, capital and culture. 
X. PouiricaAL CONTROL Is OF INCREASING 
SIGNIFICANCE 
Another great trend is that govern- 
ts have become increasingly signifi- 
Before the modern era most com- 
unities lived so largely a local existence 
at it perhaps made little difference in 
what country it was situated. With the 
ntroduction of improved transportation 
1 communication the situation has 
anged, however, and now the influence 
the government is strongly felt in 
very part of all the more advanced 
yuntries, and it may make a great deal 
difference to a community which 
untry it is within. 





pian However, if tariffs are reduced to the 
extent that many economists think ra- 
ts tional, if expenditures for military pur- 


ses are greatly reduced and if all well- 
peopled regions are served well by 
nsportation facilities, medical science 
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they buy magazines, they write to the 
editor, they consult an expert, they dis- 
cuss with their neighbors. They do one 
or several or all of these things in order 
to get information that will enable them 
more satisfactorily to operate their radio 
or motor boat, to mix and apply paint 
or concrete, to bait a hook, to redecorate 
their homes, to improve their golf or 
eard game. All this is adult education. 
And some of it has to do with science. 

The most widely felt needs for scien- 
tific information or guidance are related 
to technological applications. These 
needs manifest themselves in mechanics 
institutes and in agricultural extension 
courses. There is a constant demand for 
instruction in the better care and feed- 
ing of children. Thousands of books 
and pamphlets are used up to enlighten 
folks on the workings and management 
of internal combustion engines and 
chicken farms. 

Various studies indicate that over a 
‘long period there has been a trend to- 
ward greater interest in science on the 
part of the general adult public. Paral- 
lel to the increase in high-school and 
college enrolments, since the beginning 
of the century, there has been a marked 
relative increase in the circulation of 
popular science magazines, as also in the 
number of science articles in the general 
magazines. There has also been a very 
striking increase in the amount of space 
given to science topics in the news- 
papers, especially during the past ten 
years. On the other hand, the organ- 
ized instruction of adults in the natural 
sciences does not seem to keep pace with 
the amount of instruction in these fields 


PEOPLE go to the library for books, 


ASSOCIATION FOR ADULT EDUCATION 


offered in high schools and 
Whereas the schools have been 
about 10 per cent. of the students’ 
to the sciences, and the colleges al 
per cent., the extension classes ar 
voluntary study groups for adults 
science to approximately 4 to 6 per 
In England also, and in other Eur 
countries for which information 
hand, about 5 or 6 per cent. of th 
educational activities are in the scier 
Half a century ago, some 50 per cent 
the university extension courses 
English universities were in the sc 
This marked decline in science class 
for adults has caused serious conc 
not alarm, on the part of educators 
ologists, philosophers and publicist 
well as among leading scientists. 5 
lar concern has manifested itself in E 
gland, where a committee of the B: 
Association for the Advancement 
Science reported on the problem 
Leicester meeting last September (1933 ~" 
This solicitude has been justified in v 
ous ways; but, with the except 


‘) 








some five or six out of about 
scientists and educators interviewed | 
the course of a study made in the winte! ae 
of 1933-34 agreed substantially t 


} 
ier 


there is a real need for the wide! 


sion of scientific knowledge and s ri 
tific attitudes among the population at fo) 
large. a: 
Living in an age that is being mod tin 
by science calls for an education ¥ 
equips one to meet a variety of changes he 
Unlike much of the traditional ed peer 
tion, that which is now needed can no! “a 
consist merely of accepted knowledge or sic 
of specific skills. Both what we know ens 


about the world and about ourselves 
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procedures by which the necessary 
ake is carried on are being altered by 
impact of science. It is impossible 
foresee these changes in detail, and 
preparatory education involves there- 
re not so much definite beliefs and 
techniques aS a certain attitude—a 
readiness to consider the new without 
prejudice and to reexamine what has 
been, a constant requestioning of old 
values, a retesting of old procedures. 
Seience as a method of dealing with 
ver new problems or with old problems 
new settings must be democratized, 
must be removed from the exclusive cus- 
dy of specialists, must be assimilated 
by the entire population and made part 
‘the common life. 
The decline of science in adult educa- 
m, as indicated by the figures regard- 
ing classes and extension courses, may, 
wever, be apparent only, not real. 
The expansion of the common schools to 
each nearly the entire population and 
the extension of the high-school facilities 
until about half of the boys and girls 
f high-school age are actually enrolled 
have resulted in making the adult popu- 
ation increasingly able to rely upon the 
printed word for much of the informa- 
ion and enlightenment that in the past 
had to come by way of the living voice. 
If in some cases poor instruction has 
made some of the grown-up boys and 
girls indifferent to science or satisfied 
that they had finished the subject, in 
‘ther cases the school instruction has 
made unnecessary adult classes in the 
elements of science. A parallel decline 
over a generation in the prominence of 
mechanics institutes or of night classes 
for teaching adults the art of reading 
may indicate not a loss, but a substan- 
tial gain, in cultural development. 
When every person of voting age will 
have had the equivalent of an introduc- 
tory course in general science during the 
regular schooling, there will be no occa- 
sion for adult classes in elementary sci- 
ence. Similarly, when the daily news 


brings reports of ‘‘findings’’ in terms 
that are generally int vible and it 
for the time being satisfy the curiosities, 
there may be no more oceasion for spe 
, ei 
cial classes in science for adults than 
there is now occasion for Special Classes 
in grammar and rhetoric for college 


graduates. 

It is not to be assumed that such de 
cline as has taken place is all accounted 
for or all compensated for by the 
changes in educational procedures an 
opportunities that have been suggested. 
There is indeed evidence that the situa- 
tion has been affected by other factors 
In many cases opportunities and facili- 
ties are inadequate for existing needs 
and demands. In other cases opportuni- 
ties are withheld because those in charge 
of adult education programs themselves 
lack understanding and appreciation of 
science in modern life. Scientifically 
trained men and women are under such 
pressure to continue research or to tea 
in academic institutions that there is 
little encouragement for competent sci 
entists to attend to work with adults. 
There is also the competitive demand 
upon the limited free time: the ‘‘ hunger 
for recreation is far from satisfied.’’ 
And there is further the competition of 
other educational or cultural interests 
Increasingly since the world war, and 
especially during the past four or five 
years, the serious reflection and inquiry 
of adults are turning to questions of 
economics, social relations, politi “al and 
international relations and practises. 
The controversies, which themselves 
stimulate interest in serious study, have 
less and less to do with reconciling sci- 
ence with various theologies, and more 
and more to do with reconciling science 
as embodied in the new technologies with 
various assumptions as to the good life 
in an industrial society. 

One further change, which is itself 
the outcome of the diffusion and ad- 
vancement of science, may have a bear- 
ing here. A generation ago the scientists 
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generally felt the evangelical urge to or exposes him to foolish discu 
share with others the benefits that they the ignorant. The danger lies ir 
had gained from preoccupation with ing science to a modern form 
scientific pursuits and reflection. While Much of the popular science, in 
statesmen, whether benevolent or des- papers and in other media, is triy 
potic, and reformers feel that people misleading. It arouses awe and 
need to be educated, the scientist feels tion perhaps, but also credulity 
that his own findings and thinkings are blindest sort. There is som 
important for all. It was during the condescension in the extravagant 
second half of the past century that this sis upon the spectacular. Scie. 
spirit reached its widest expansion. produced startling results by 
Tyndall and Huxley in England and about action through space. Y 
Haeckel on the continent were the very hear Byrd’s voice in the comfort 
embodiments of this spirit. But one of home while the explorer is buried 
the consequences of more study and re- snows thousands of miles away 
flection by scientists was the weakening can spring the front door of yo 
of the evangelical urge. A philosophy sition open by a beam of light 
that starts out with doubts and ends star Arcturus, which is even 
with tentative conclusions and that away. Science has enabled us 
raises so many additional questions as it right through the deceptions ar 
moves along can not address itself very sions that unscrupulous mount 
convincingly to the promulgation of a the past imposed upon the gulli! 
new gospel. Thus it happens that while lic. It exposed spiritual mediw 
there is a tremendous increase in sys- forged signatures and defectiv 
tematic propaganda of all sorts, and And it is in turn able to perforn 
while the individual evangelist can still cles far more wonderful tha 
get public attention, the furthering of dreamt of in the past. It not only 
science by such methods has steadily bread more abundant, at least 
declined. Moreover, the scientists as a average, but it supplies an int 
group are no longer under the same com-_ circus and reveals hidden myste! 
pulsion to urge upon the public an ap- Thus science has been ‘‘sold’’ 
preciation of science, nor (until quite multitudes, and the public has | 
recently because of the identification of favorably disposed toward science 
‘‘unemployment’’ with excessive techno- through the familiarizing of the | 
logical efficiency) do the scientists feel with the terms and symbols that sus 
so much the need of defending science the marvelous, this public becomes 
against general hostility. Science has ditioned to further exploitation 
indeed come to be taken for granted; the residual ignorance: the way is pa\ 
scientist feels relatively secure; and per- quacks and frauds who can r 
haps at the same time the public feels their blandishments with the 
an unwarranted reliance upon some words supplied by science. T! 
mystic capacity in ‘‘science’’ to solve all selling of science may thus becon 
our problems. service: familiarizing the pub 
The popularization of science in the new words may do more harm than ¢ 
past, and down to this very day, may Through the zealous disseminat 
conceivably operate to the injury of such science we have all become fa 
science. It is not merely, as some scien- with vitamins and ultra-violet rays, ' 
tists seem to fear, that the oversimplifi- endocrines and hormones, with 
cation of the specialist’s ideas makes the and enzymes. To be sure, we 
specialist out to be rather simple-minded always know what these things 
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t we are nearly all confident that they 


imply something very profound and 
very important. 

The newspaper and other populariza- 
tions supplement the news with adver- 
tising. The whole population becomes 
ware of the virtues of toasting for ice- 


ream or shaving cream: heads of great 
industries and great educational institu- 
tions applaud the initiative that calls 
upon science to toast its products with 
x-rays in a manner that 
body feel that he must have toasted lead- 
We the of 
tooth-brushes and _ radio 
cabinets. When everything else fails, 
we are converted to the merits of wrap- 
ping each doughnut in its individual 
eapsule of Cellophane. 

Much of the popularization of science 
for adults is closely related to technical 
or vocational instruction. It informs 
the publie of better ways of doing things. 
It is a manifestation of that phase of 
science which Francis Bacon glorified as 
giving man power. It represents usable 
knowledge. But in the process of diffu- 
sion, no distinction is made between use- 
ful tricks facilitating and enriching the 
routine of life and propaganda for the 
acceptance of a special doctrine or for 
the sale of surplus stocks of superflui- 
ties. The ordinary reader is unable to 
check what comes to him. He does not 
know whether it is the honest finding or 
thinking of disinterested scientists or a 
fragmentary and deliberately colored 
‘‘truth’’ separated from its setting in 
order to produce a desired impression 
in accord with a sales policy or a par- 
tisan assault. 

This distinction we recognize to be 
important when we discover ourselves to 
be the victims of misrepresentation, or 
when, with a safe perspective, we can see 
the process operating at a distance. We 
smile with complacent superiority when 
we read of some backward nation ‘‘using 
Statistics as an instrument of state pol- 
iey.’’ But the statistics for which we 


makes every- 


ceils. absorb gospel 


per 
stream-lined 
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ourselves reach out to serve our pur] 
do not carry on the surface any cert 
tion as to their authenticity or r 
ity ; and certainly the ‘‘interpretat 
that 


geilw 
easily 


come with the statistics 
tested. even Vv in 
men and wome! 
statistics car 


**prove’’ thi 
down, that unemployment 


are 


or decreasing, that there is 
le."” It 

some at least are suspicious of 
ic po 
from the chem 


‘*business cy is no wond 


cians. But in a similar way it 
to put out 
eal laboratory or the engineering or psy- 


‘ 


“ey idence’’ 


chological laboratory, and so to divert us 
into buying our foods or cosmetics and 
fabrics and cigarettes from one set of 
producers and 


another, 


purveyors rather than 


‘ 


the charm of ‘‘se 


under 
By the judicious 


ience 
says.”’ use of scien- 
tific jargon a whole city can be made to 
insist upon having the bread that comes 
in pink wrappers. 

If science as a mode of dealing with 
certain kinds of problems is to be effec- 
tively assimilated 


to supplement the journalistic functions 


it would be necessary 


of the newspapers and the popular lec- 
ture and the radio broadcast with forms 
of comment that will bring out the 
tural and philosophical implications of 
the 
from the economic and technical appli- 


cul- 


**news’’ in science, as distinguished 


ecations—and especially from the com 
mercial and industrial misapplications. 
Of course informed 
knows that exploits 
ignorance, our prejudices, our fears, our 
vanities, our ambitions, our anxieties, 
our solicitudes for those we love. What 
we do not all know is that we are simi- 
larly misled by what passes for honest- 
reports of 
the scientists are doing. This is not to 
say that we are being deliberately misin- 
formed. It means only that with a pro- 
gressive division of labor which 
become accelerated in modern 


every person 


advertising our 


to-goodness news and what 


has 
times 
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largely because of the very nature of 
science, it has become increasingly diffi- 
cult for the layman to understand what 
the scientist is thinking, just as it has 
become increasingly difficult for the 
scientist to address himself intelligibly to 
the general public. 

For this failure in under- 
standing no party is to The 
nature of language, which is essential to 
man’s intellectual growth, is itself a 
source of the difficulty. In fact, many 
intelligent, educated adults, who have 
not themselves given much attention to 
the study of scientific subjects, entertain 
a curious resentment against the science 
guild because the latter does not express 
itself in common language that ordinary 
folks can understand. In extreme cases 
there is a suspicion that scientists de- 
velop their own jargon simply to keep 
their secrets to themselves. We still find 
people who assume seriously and as a 
matter of course that physicians’ pre- 
scriptions are written in Latin only to 
enable the druggist to charge an exces- 
sive price for something that could as 
well be bought for a few cents by giving 
the ‘‘common name.’’ It is no doubt 
true that in many cases a common name 
could be used where a technical term is 
used, but, generally speaking, it is essen- 
tial to the growth of science that new 
terms be invented and that familiar 
terms be restricted in their meaning for 
technical purposes. It is unfortunate 
that this irritates the layman, that it 
obstructs his approach to desired knowl- 
edge and understanding, that it tends to 
make the speech of the specialist mys- 
terious and esoteric, and indeed often 
tempts the scientist to a certain pedan- 
try and exclusiveness. It is not true, 
however, that ‘‘plain language’’ could 
be used just as well. Nor is it true that 
the specialized use of common terms can 
be avoided—except by the substitution 
of new technical terms which would be 
perhaps just as confusing. It is not 
necessary to defend the scientists for 


mutual 
blame. 
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their 


own 


this elaboration of 
This process is absolutely ess 
clear thinking at any level a 
field of human activity in whi 
munication is required, in sp 
commerce no less than in electr 
and metaphysics. Similarly, 
trary restriction of a familiar t 
specific meaning is to be found 
church and in the kitchen, in ev: 
of occupation or organized relat 
In the very nursery 
are turned into pet names and r 
to familial functions. 

The language of the specialists 


**@ommon 


of necessity a foreign language 
lay public. But 
come familiar, and especially as far 


as strange w 


words become embodied in this st 
language, there is the constant d 
of the reader or listener Jumping 1 
clusions, drawing inferences, 
conceptions that are not within 
tent of the speaker or writer. T 
gressive the s 
concerns and thoughts from thos 
layman, coupled with the im 
relevance of many of the s 
doings in our daily lives, has 1 
increasingly necessary to devel 
mediaries who will translate the | 
language of the scientist, as n¢ 
may be, into our common languag 
thought. 

It is not to be expected t! 
thought of the scientist can be « 
into common thought; but cert 
must try to guard against the deg 
tion of the common thought by div 
it from science, the modern s 
authority in so much of our comm 
The diffusion of findings, the m 
the methods of science can make 
able contributions to the indi\ 
interests and concerns, as in improving 
his health and the management 
practical affairs or as in providing 
with a healthful and satisfying 
growing hobby. Science 
the common cultural 


separation of 


may 
interests, as 











shifting authority from traditional be- 
fs and institutions to proven experts, 
as in eliminating superstitions and 
ars, or in broadening the sympathies 
ind tolerances of the members of a 
eterogeneous population. <A _ general 
inderstanding and appreciation of scien- 
principles and methods may also 
,dvance the civic and social interests by 
lirecting more critical and independent 
thinking to the common problems. 
Throughout the ages man has refused 
accept the restrictions implied in his 
He has 
en well called nature’s recalcitrant son 
a rebellious Lucifer, the beneficiary of 
Prometheus and his stolen flame. He 
has cireumvented the orderly course 
of events that threatened to destroy 
him, by resorting to knowledge which 


thin skin and tender muscles. 


strengthened his arms and lengthened 
his legs. We value science because it 
It is the ultimate attain- 
ment of man in his struggle with the 
environment, 


means power. 


forces of his 
‘‘natural’’ or ‘‘artificial,’’ 
whether ‘‘material’’ or ‘‘spiritual.’’ 
Science is the more or less systematic 
pursuit of knowledge which enables man 
to do as he has always done, only more 
so, whatever he wishes to do, more rap- 
idly, more energetically. But with the 
gains come certain disadvantages. 

For one thing, science eliminates indi- 
vidual differences. As Carlyle said of 
gunpowder, it makes all men of like 
stature. Pulling the trigger does not 
call for great physique. Increasingly 
the same degradation of superiority has 
followed in the wake of scientific ad- 
vancement. If science enables a Hitler 
or a Roosevelt to be heard round the 
world, it enables also a Caspar Milque- 
toast to carry his whisper far beyond 
the reach of his voice. It enables ordi- 
nary eyes to see the moons of Jupiter or 
the granules in the tiniest microbes. 
Synthetic silk, Dean Ford reminds us, 
makes Judy O’Grady and the Colonel’s 
lady sisters over the skin. 


obscure 
whether 


By devising 
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delicate gauges and automatic mecha- 
nisms man’s ingenuity and science have 
enabled him to concentrate tremendous 
energies into a small area and to contr 
that energy through trivial movements 
of levers and buttons—which a simp 
minded ch | l manipulate as ¢ 


tively as a wise and powerful giant ! 


these ways se nee has m ide us I 
alike that for certain purposes w 
lost our indivi l lalities: we have 
numbers on the time-keeper’s register, s 
many hands for industry, so many cus 
tomers lor commerce, SO Many eads | 
acre for the statistician. 

But for another thing, science 
ates individual differences. I 
all see equally well the moons of J 
ter, the imagination of an Edd ton 
or a Shapley can see what was far be 
yond Galilei or Kepler. If we can a 
see microbes in a high-school microscope 
only a Pasteur or an Ehrlich can get 
new meanings out of what is now become 


universally patent. If everybody’s voice 
ean carry equally well around the world, 
he who has something important to say 
can now get attention as never before 
The individuals of genius or crea 
have now greater opportunity than ever. 
Science enables them not oniy tT mag- 
nify all man’s doings; through it they 
have actually created what never was on 
land or sea. There are new colors and 
drugs, not to be 
nature; there are new fabrics and plas 
ties and alloys; the 
animals such as the field taxonomist 


4 ‘ 


found in a state of 
‘re are new plants and 


never saw. Through science we have 
accelerated all our processes. The evolu 
tion of species has been condensed into a 
lifetime. 
a few hours and demolish a cathedral, 


We can now ripen whiskey in 
yes, a whole city, in a few seconds. 

Now everybody knows all this. No- 
body ean overlook the achievement 
total production or 


4 


science in terms of 
average output. This is not then in 
praise of science; nor yet in reproach. 


Way OL emphasizing ie 


It is only in the 
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inherent danger of placing so powerful a 
weapon in the hands of immature, awk- 
ward, irresponsible men and women. 
While science filled man’s sur- 
roundings with millions of exciting 
novelties, and has lengthened his span 
of years, it has also threatened to deplete 
his life of all meaning. The dissemina- 
tion of science as ‘‘news’’ 


has 


is on the in- 
crease, but the material offered the pub- 
lie is usually without any indication of 
its significance, as related either to the 
underlying problems and historical de- 
velopments or to the interpretation of 
conditions and phenomena. 

Some of the philosophical implications 
of scientific methods and specific find- 
ings have long been generally recognized. 
For example, there is little occasion to- 
day to dispute Galilei’s removal of the 
earth from the center of the universe. 
Very few people who have had time to 
get their bearings are troubled by the 
doctrine that species are mutable, in- 
cluding the human species. The age of 
the earth is stubbornly restricted to some 
five thousand odd years only among the 
most benighted, as if it had any essen- 
tial relation to religion or the conduct 
of life. More and more men and women 
are discovering the futility of disputing 
verifiable and of speculating 
where facts are ascertainable. Opinion 
is being pushed off the throne of per- 
sonal privilege. We are finding a new 
source of authority in the expert, and a 
new valuation of expertness. 


facts; 


The general tendency among those 
who have given some thought to the 


place of science in adult education is: 
(1) To value increasingly the hobby 
interest or the personal curiosity motive ; 
(2) to demand more participation or 
activity on the part of the ‘‘learners,’’ 
as against purely verbal instruction— 
telling or showing on the part of the 
teachers; (3) to lay more emphasis upon 
interpretational as against informa- 
tional effort; (4) to attach increasing 
importance to cultural outlook and the 
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development of appreciations ar 
systematic consideration of the s 
implications of the domination of se 
in our lives. 

We are finding more and more ap 
ciation of scientific procedure as a n 
of looking at the problems wit} 
life 
transcends in 
dustrial problems. But the scient 
themselves are finding, 
chagrin, that they have not consister 
valued science outside their own fi 
They have 
beings in retaining infantile fantasies 
to the good and true in 
that had been overturned by other se 
tists. The distinguished chemist or } 
sicist may still be found to speak 
current 


confronts us, a_ procedure 


value the solution 


often to 


resembled other | 


many rt 


problems that 
] 


emnly on 


other than chemical or physical pr 
lems—in the language and the conce; 
which he acquired in his undergraduat: 
days. He relies as he did in his y 


upon the authority of the great perso: 
the statesman, perhaps, or the success! 
business man or the editor of his 
ily’s favorite newspaper 
self is constantly striving to overthr 
authorities in the area of his own expert 


while he 


ness. 
There is reason to believe that 

numbers of high-school and college g1 
uates (including professionally train 
men and women whose occupations 
upon the application of scientific p1 
ciples) are quite as much in need 
direct help and guidance in ‘‘keeping 
up with science,’’ as are those who ar 
admittedly without education in scie! 
This problem is at any rate not restrict: 
to the ‘‘under-privileged.’’ Whateve: 
value there may be in getting so! 
people to acquire scientific attitudes : 

to master scientific methods of dealing 
with problems must be significant 
all, within the limits of individual ca 
pacity. For keeping up with science 
means a great variety of activities. For 
the specialist, whether a professional or 
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ind an amateur, it is necessary to know what know what he has found r 
socia his fellow-specialists are doing. For the from the growth of science a more ol 
science rdinary citizen it is not very important jective attitude toward thoss 
that a new kind of orchid or a new not altogether like ourselves n 
app variety of flea has been discovered; or worth more than being able to increas 
a mod that an ancient species has been split our exports and imports of n 
whie up into three. It is not very important goods. 
» that even that the atomic weight of one of Finally, the concern of adults 
if iy the elements has been redetermined with science must lead to a new and seat ng 
entists the result of altering by two points the consideration of the implications 
figure in the third decimal place. In- social and political and economic life of 

stent ‘reasingly science is important as it the human process which we e¢all scienc 
fields modifies our outlook or enriches our a vast spiritual cooperation that 1s 
1uma appreciations, whether of the things of basically without guile or ulterior n 
sies as nature or of the doings of man. There tive, that is for its devotees a tr 
rea is as much thrill—for those who care for relious experience, and that car 

Scie such things—in a neat demonstration or tinue only as thought everywhere is 

rp a refinement of deduction as there is in erated—that is, as human beings every 
ik s a fine piece of workmanship or in a beau- where convert the practical contributions 
at is tiful design in painting or music, or a_ of science into a means of material secur 
pr moving poem. ity in order to give the adventurous 
neepts To know what problems preoceupy the spirit of man broader scope and mor 
\duate scientist may be more significant than to substantial support 

you 

ess 

hit 

thr 
xpert 

larg 

frad- 

ainea 

$ res 

prit 

ed 

eping 

oO are 

lene 

“ict 

tever 

some 

s and 

aling 

f for 

l ea- 

lence 

For 

al or 














SCIENCE SERVICE RADIO TALKS 


PRESENTED OVER THE 


COLUMBIA BROADCASTING SYSTEM 


THE FORGOTTEN AGE OF CHILDHOOD 


By Dr. P. H. 


ASSOCIATE PROFESSOR OF SOCIOLOGY, 


THE psychology of adolescence has 
lone interested students of childhood. 
More recently there has been a great 


deal of excellent research on the infant 
and the preschool child. The interven- 


ing period, however, say, the period 
from about six to fourteen years, has 
even now been very inadequately 


studied. So little is known with scien- 
tific accuracy about this period that we 
may appropriately term it ‘‘the forgot- 
ten age of childhood.’’ 

It seems strange that this age period 


should have | 
it 


een neglected by selentists ; 
time of important and dra- 
matic changes. Between the ages of six 
and fourteen the child his 
weight and increases about one third in 
height. Educationally, this period prac- 
tically the gap the 
kindergarten and the senior high school. 
Socially, it extends from the dependency 
of the six-year-old to within a couple of 
years of the age when marriage and full- 
time employment are legal in some juris- 


for is a 


doubles 


bridges between 


dictions. 

Perhaps the deepest significance of 
this age lies in this last fact of socializa- 
tion. For it is here that the child learns 
the principles of that social cooperation 
upon which any successful democracy 
must be based. The six-year-old is an 
individualist. He not learned to 
sacrifice his own individuality, except 
unwillingly, for the good of the group. 
But at fourteen the child knows that the 
success of the social whole may be more 
important than own In 


$58 


has 


his success. 


FURFEY 


CATHOLIC UNIVERSITY OF AM 4 
more concrete terms, team games 
club activities have become poss 


age fourteen. They were imposs 
age SIx. 
Since this is true, we have g 


ea 


to be interested in this forgotter 


childhood. As eduecat rs, as pal 
socially-minded citizens, we LV 
task of training our children 


worthy citizenship. May I suggest 
this task 
childhood to a much greater exte1 


++ 
Put 


involves the fora 


we have realized in the past? 
To illustrate the progressi 
of the child during the 


+ 


school age, I should like to tell 


tion 


some growth studies made by 
my graduate students and myse 
tried to get a series of cross sect 
child life by studying boys and 
the ages of six, eight, ten, twelve 
fourteen. We interviewed each 
within a few days of his birthday. 
also used, as far as possible, mental t 
physical examinations, home visit 
interviews with teachers and others v 
knew the child in question. The r 
was ease studies pict 
child development at various 
throughout the grammar-school per 
One index of socialization is the 


\ 


a series of 


Sla 


ual loss of shyness in dealing 
adults. About one fifth of the six-) 
old children were so shy that they 


fused to answer at all when addressed 


} 


else they answered in monosyllables 
in a very low tone or even cried or! 
away. At age fourteen, of course, § 
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ness of this extreme variety had disap- 
peared entirely. Some of the girls par- 
ticularly showed at this age an almost 
adult self-possession. 

The growth of social control shows a 
similar rapid growth. Both the six-year- 
ld and the fourteen-year-old yield 
bedience to the laws and customs of our 
civilized society, but the obedience is of 
a different sort. The six-year-old is 
likely to yield unquestioning obedience 
to any adult who speaks to him authori- 
tatively. His life is regulated for him 
largely by the adults of his own house- 
hold. At twelve, and particularly at 
Tourteen, the child’s obedience rests on a 
more rational basis. Before he obeys, he 
wants to know why he should obey. At 
this time also there is an increasing in- 
dependence of home authority both in 
Com- 
panions of their own age assume a grow- 


the ease of boys and of girls. 


ing importance, and a new loyalty to 
these companions begins to modify the 
formerly almost complete dependence on 
home. 

Not only is the child more dependent 
on his companions as he grows older, but 
the type of companionship changes. 
One very interesting index of this fact 
is the changing relation between the 
sexes. Of the boys studied at the age of 
six, 81 per cent. admitted that they 
played with girls. Six years later this 
proportion had sunk to the minimum of 
20 per cent. At age fourteen it has be- 
gun to rise again with the approach of 
adolescence. There is, then, a sort of a 
neutral period in the midst of the 
grammar-school age when companion- 
ship between the sexes is very uncom- 
mon. Before this neutral period, the 
young children of both sexes play more 
or less indifferently with each other. 
After this neutral period adolescent boys 
and girls are beginning to adopt the 
adult relationship between the sexes. If 
we care to view the neutral period teleo- 





separate tf prepare ior the ! 
ties Of parent! 


Play is another index of tl 


Slve socialization which we 

discussing. Perhaps the most consp 
ous feature of the play of the six-year 
old is what is called ‘‘dramatic Dp ay,’ 
that is to say, play which contains an 


element of make-belie 
SIX. 100 per ee nt bh th ol 


the girls en}: yed dramatic play some 
sort. For the most part this consisted 
in the imitation of some sort of adult 
activity. Most of these adult activities 
were those which the children had actu 


ally observed. Thus, for example, t 
girls played bein 


while the b ys imitated policemen, tire 


men or mechanics. Less common, and 
more characteristic of slightly ler 
children, was the imitation of real activi 
ties which lay outside the child’s actual 


range of observation. For example, 
boys imitated pirates, cowboys or In 
dians. Least common was dramatic 
play involving the imitation of imag 
inary beings, such as Santa Claus or of 
animals. 

By the age of ten and twelve dramatic 
play had declined enormously in popu 
larity. Certain special types, however, 
retained their hold upon the growing 
child. Boys continued to play with elee 
tric trains and with such construction 
sets as Meccano and Erector. Among 
the girls the two types of dramatic play 
which survived to this age were the mak 
ing of dresses for dol 
in adults’ clothing. For this latter ace- 


tivity a pair of high-heeled shoes seemed 
to be an absolute essential. With the aid 
of these and an old dress of their mother 
or elder sister, the girls enjoyed tl 

temporary thrill of imagined adult 


hood. 


Parallel with dramatic play but out- 
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lasting it chronologically was an interest 
in active, outdoor games. This interest 
showed itself at the younger ages in the 
form of rather unorganized free play. 
Thus the girls of this age enjoyed tag, 
roller skates, jump rope and similar ac- 
tivities, while the boys enjoyed rudi- 
mentary play with baseballs, footballs 
and basketballs, which, however, never 
took the form of the real team games of 
these names. 
roller skates, played tag, ran, climbed 
and fought good-naturedly. By the age 
of ten the competitive element seemed to 


The boys also skated on 


become more and more prominent in 
such activities. 

Somewhere around ten or twelve a 
new type of play appeared and one of 
the very importance for the 
social development of the child. I refer 
to the appearance of team games and 
club activities. This tendency is discov- 
erable in both sexes but appears most 
strikingly in boys with their suddenly 
for the standard 
baseball, football, basket- 
The new interest in 


createst 


awakened enthusiasm 
team 
ball, and the rest. 
these games means something of tre- 
mendous social means 
that the boy has suddenly realized that 
the group may be more important than 
the individual. Hitherto his ambition 
has been bounded by the hope that he 
could himself do something striking and 
dramatic. He personally must be the 
center of attention. Now, however, he 
learns the new thrill of group success. 
He is content to play right field and en- 
joy a new sort of pleasure when his 
pitcher strikes out three men in a row. 
The same changed 
shown by the new adaptability of both 
sexes to club life. The great national 
clubs, such as the Boy Scouts, the Girl 
Seouts, the Camp Fire Girls, appeal, at 
least in their junior programs, to chil- 
dren from the age of ten up. The sense 


games 


significance. It 


psychology is 
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of belonging, the thrill that comes fro 
being a part of a social unity, makes this 
club life possible, where it was not p 
sible a year or two earlier. 

With the dawning of this social sen 
the child learns to be a leader or, w) 
is no less important, to be a good 
He learns the give-and-tak: 
social cooperation. He that 
individual life may be less import 
than the life of the group to which 
The group, the boy 
team or gang is the first school of civi 


lower. 
learns 


belongs. girls’ 
the firm basis of a suecessful democra 

The child emerges from the gramma 
school age changed in many resp: 
He has lost some of the dreamy romant 
cism of the age of dramatic play and | 
acquired a new realism, a changed att 
tude illustrated by one little girl, w 
when asked her vocational ambit 
replied somewhat wistfully, ‘‘I’d like 
be a dancer, but I guess I'll be a sten 
rapher.”’ 

The boy or girl of fourteen stands « 
the threshold of adult life. Soon adoles 
cence will precipitate the child int 
bewildering world of strange, 
emotion. He will be called upon to ma 
decisions upon which his 
happiness may depend. He will lb 
ealled upon to take his place in an 
accustomed adult world. We shall fil 
him, as an adolescent, difficult to contr 
But if the socializing : 
grammar-school age has been well acc 
plished we shall have no reason 
For this is the key to a success 


matu 


subsequs 


+} 


process Oo 


anxiety. 
ful adolescence, just as the latter is 
key to well-adjusted adulthood. 

I close with the hope that 1 
grammar-school age may cease to be th 
forgotten age of childhood. I feel that 
a better understanding of this signif 
cant, important and interesting ag 
period will be the key to the solution 0! 
many pressing problems of individua 


and social conduct. 








from 
3 this 


pos 


sense 
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STELLAR GUESTS 


By Dr. F. ZWICKY 


CALIFORNIA INSTITI 


Srars to the ancients were symbols of 
the eternal and unchangeable. From 
\bservations with the unaided eye our 
ancestors concluded that stars were fixed 
objects patched on a celestial sphere, 
objects which did not show any signs of 
physical changes in time. 

To-day, from observations with power- 
ful telescopes, we know that the vast 
spaces beyond the sun and its planets, 
and the stars which inhabit these spaces, 
possess a life and a history all their own. 
One of the major problems of modern 
astronomy is to answer the basic ques- 
tions of the life and history—namely, 
the origin, existence and death of stars. 

Suspicions that stars are not, after all, 
eternal and unchangeable must have 
occurred to many a keen mind among 
the philosophers of the past. Perhaps 
the first to voice this suspicion clearly 
was Tycho Brahe (1546-1601), son of a 
Swedish nobleman and one of the most 
eminent astronomers of all time. Tycho’s 
suspicion was specifically aroused by the 
appearance of a strange new star in the 
constellation of Cassiopeia. This star 
flared up on November 7, 1572. It out- 
shone all the others for several weeks 
and then gradually waned to such dim- 
ness that not even with the largest of 
modern telescopes can astronomers dis- 
cover its remains. At its maximum the 
new star was at least as bright as Venus 
at its best, so that it could be seen in 
daytime. So sudden and bewildering 
was its appearance that Tycho hardly 
knew whether to trust his own eyes. His 
impressions are well described by his 
words that ‘‘It was a miracle, even the 
greatest of all miracles that have oc- 
curred in the whole range of nature 
since the beginning of the world, or one 
certainly to be classed with those at- 
tested by Holy Oracles, the staying of 
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the sun in its course in answer to tl 
prayers of Joshuah and the darkening of 
the sun’s face at the time of Cru 
fixion.’’ 

Fortunately, Tycho Brahe was not 
entirely overcome by the miracle, but 
settled down to undertake measurements 
The accuracy of Tycho’s determination 
of angles is about one minute of are (thé 
9,400th part of a right angle); an as 
tounding accomplishment if we remem 
ber that the telescope had not yet been 
invented. As the new star of 1572 
showed no proper motion, Tycho con 
cluded that it belonged to the fixed stars, 
and he emphatically stated that the 
world beyond the planets could not by 
any means be unchangeable, as was then 
generally assumed. This recognition, as 
[ have said before, makes Tycho the 
father of our modern ideas on the evolu 
tion of the universe. 

Let us now examine what we know 
to-day about stars of the type which 
Tycho saw. With the aid of large tele 
scopes, we have learned that stars are 
self-luminous hot bodies, ranging in sur 
face temperature from about 2,000° to 
100,000° Centigrade. Most of them are 
very similar to our sun, which has a sur 
face temperature of about 6,000° Centi 
grade and a mass some 300,000 times 
that of the earth. Stars are not entirely 
distributed at random throughout the 
universe. They are rather bunched in 
what are called island universes or 
nebulae. Every nebula contains some 
thing like a billion stars. All the stars 
of the Milky Way form such a nebula, 
of which our own sun and its neighbor 
ing stars are quite humble members 
This, our own galaxy or nebula, is ap 
proximately a watch-shaped affair whose 
eenter lies 30,000 light years from the 
earth in the direction of the constellation 
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of Sagittarius. Another island universe, 
in fact, our nearest big neighbor among 
extragalactic objects, is the great nebula 
in the constellation of Andromeda. Both 
our and the nebula in 
Andromeda have diameters of the some- 
unimaginable size of 50,000 light 
That is, it light, which 
travels at a speed of 186,000 miles a 
second, about 50,000 years to traverse a 
nebula one end to another. The 
distance from us to Andromeda is still 
namely, about 900,000 light 
years. As far as we can tell from obser- 
vations with the hundred-inch telescope, 


own galaxy 


what 


years. takes 


from 


creater, 


nebulae, unlike stars, are distributed at 
random up to distances of about 600 mil- 
lion light years. 

Coming back to stars, we observe that 
some of them, once in a long while, be- 
come capricious, and for reasons as yet 
unknown inerease their brightness 
10,000 fold or more, at the same time 
spouting hot gaseous clouds into inter- 
stellar space at speeds of as much as 1,500 
miles/see. Such stars are called novae. 

There are really two types of novae, or 
stellar guests, as the Chinese call them. 
The first which 
common novae, waxes to a maximum 
brightness of about 20,000 times that of 
the sun. Perhaps twenty common novae 
per year flash up in the Milky Way, and 
an equal number per year has been ob- 
served by Dr. Hubble, of the Mt. Wilson 
the nebula in 


type, we designate as 


Observatory, in 
Andromeda. 
The second 
made up of 
Super-novae are much more tempestuous 
than common novae. Within a few 
hours they may become as bright as the 
whole nebula in which they originate. 
For several weeks they shine, per unit 
time, as much light into space as a hun- 
dred million suns put together. It is 
fair to say that they represent the most 
colossal catastrophes of matter which 
man has ever been privileged to witness. 
There are good reasons for the assump- 


great 


class of stellar guests is 


so-called super-novae. 
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tion that Tycho’s star of 1572 was 
The study of the 


nova. St 


a super 


easy matter. They are 


is not an ; ) 
exclusive, making their appearance 
given nebula only once in severa 

Therefore, 
have little chance 


turies. unless we are 
very lucky we 
serve one of guests 
Milky Way during our lifetime. 


Super-novae 


these stellar 


Our knowledge of 
Milky Way is derived 
ancient records. The voluminous 
of the Chinese astronomers are part 
larly illuminating. Most of the ob 
tions of novae occur in the so-call 
eyclopedia Wen-Hieng-Tong-Kao 


ent irely 


was translated by the French ling 
Biot, about a hundred years ago. I 
encyclopedia we read that new star 
novae appeared in 134 B.c., 123 A.p., 
A.D., ete. The star of 134 B.c. was 
observed by the great Greek astr 
Hipparchus of Nicaea, which proves t 
the Chinese astronomers were n 
The Chinese obs 


tions were recorded in terms which t 


blowing bubbles. 


sound amusing. For instance, we 


about the nova in 178 A.D. that 


In the second year of the epoch Ching 


the tenth moon, on the day of Kwei 
strange star appeared in the middle 


Mun (the ‘‘ which is 
31 constellations into which the Chinese 
vided the sky). b 
(the 
lating and looked hazy). It dis} 


1 


five colors, both pleasing and otherwis« 


southern gate,’’ 


It was like a large 
observer means that the star was 


layed 


pleasing, white is not, to the Chines 
gradually lessened. In the sixth m 
succeeding year it disappeared. 


Fortunately, the Chinese observat 
as to where in the sky the stellar g 
flared up, what their 
and how long they lasted are quite 
rate. The Swedish astronomer L 
mark’ has worked on these records 
concluded that most of the novae 

1K. Lundmark, Publications of the 
nomical Society of the Pacific, 33: 225, 
and Lund Observatory Circular No. 8, 
ber 31, 1932. 


appearance 


T 
) 
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n located in and around the constella- 
of Sagittarius. This is exactly what 
should expect, the denseness of 
stars in this direction is by far the great- 
est. To-day we know that the great star 
1ds in Sagittarius are at an approxi- 
25,000 light 
From this fact and the recorded appar- 
ent brightness of the ¢ stellar 
rests Lundmark was able to compute 
their absolute brightness, which came to 
he about that of a hundred million suns 
put Many of the 
described by the Chinese therefore seem 


as 


mate distance of 


years. 
‘hinese 
new 


together. Stars 


to have been super-novae. 
With the large telescopes we are not 


nfined to observations in our own 
galaxy, and our chances of finding 
super-novae are greatly increased. Con- 


sequently, about fifteen 
have been recorded during the last fifty 
The most ec 
peared in Andromeda in 1885. 
the 
these novae in distant 


super-novae 


years. mspicuous one ap- 

How- 
who discovered 
nebulae did not 
know what kind of tremendous objects 
they were dealing with. This is due to 
the fact that only in the last decade, 
hanks to the work of Dr. Hubble and 
thers at the Mt. Wilson Observatory, 
has it been proven beyond reasonable 
doubt that nebulae are island universes 
which of In 
addition the distances of many nebulae 
were determined. Hubble found for in- 
that the five hundred galaxies 
which form the great cluster of nebulae 
in Virgo are about million light 
years distant. As the novae 
were as bright as the whole nebula in 
which they appeared, it follows that 
their absolute brightness must have been 
comparable to that of a hundred million 
stars. This result and Lundmark’s con- 
clusions the novae which 


2In this connection reference to the extensive 


ever, astronomers 


consist billions of stars.? 


stance 


seven 
some of 


coneerning 


investigations on the nature of extra-galactic 
nebulae, which K. Lundmark took up in 1920, 
should not be omitted. 
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were record by ( nese a ins 
prisingly good agreement Dr. W. 
Baade of the Mt. Wilson Obs 
and I last year called the attentio: 
scientists to these coneclusio \\ 
ing up all t material W was 
able on temporary stars we arri\ 
the following tentative views 

(1) 8 é é r lly q 
stars 
(a) EF I i 5 n \ Ss ~ 
en ya 1 send ir s 
auring a weeks na fr 1 
tion w sponds t 
i l l ag i par i 
~ aq 1 ~ } 
‘ i és 
t r r i [ ¢ Ss 
‘ ‘ | DY i ] Ww ; ) 
celes 1) oxts 9 
and sma 
(4) Cosn r gina Y « 6 
novat 
Just how we arrived at these conclu- 
sions can not be discussed here How 
ever, it seems clear that further investi 
gations on super-novae will no doubt be 


extremely fruitf 


From 


what 
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, } 
safe to conclude 


ul, 


nave said 


that 


in a @ive!l 
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useless, as their fields are too restricted. 
Good photographie objectives of four- to 
five-inch aperture allow a satisfactory 
Amateur as- 
command 


nebulae. 
often 


survey of these 
tronomers quite 


quate means for such surveys. 


ade- 
Once a 
super-nova is found, the big telescopes 
will do the and furnish the much 
desired detailed information about these 
gigantic explosions of stars. 


rest 


In addition we intend to search for the 
Super-novae which have 
(If these remains 


remains of 
flared up in the past. 
are, as we think, neutron stars they will 
be very inconspicuous objects in the sky 
and will be reached only with the largest 
telescopes 

In conclusion, I emphasize again that 
the investigations of super-novae are in 
their infancy. However, already enough 
facts are available to that 
further studies on super-novae will lead 
to important information regarding the 
constitution and the evolution of stars. 
Future observations on temporary stars 
also may hold the key to the riddle of 


suggest 


the cosmic rays. 

All the knowledge about super-novae 
which we possess to-day is derived from 
past records. The Chinese, the Persians 
and the Greeks have furnished us valu- 


able data. Tycho Brahe, Kepler, 
Thomas Digges,* Galilei, Newton, and 
many others who towered above the 


Middle Ages like the spires of the Gothic 
cathedrals, first formulated mathemati- 
eally some of the fundamental laws 
which govern the happenings in the uni- 
verse and which enable us to-day to in- 
vestigate the rdéle played by temporary 
stars in the eternal evolutionary proc- 
esses. 

4As the work of Thomas Digges is perhaps 
the least known I refer to the recent publica- 
tion in the Huntington Library Bulletin V, 
April, 1934, by F. R. Johnson and 8. V. Larkey 
on ‘*‘Thomas Digges, the Copernican System, 
and the Idea of the Infinity of the Universe in 


1576.’’ 
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Let us also not forget the astron 
of the last generation who for th: 
time in history had at their com 
two mighty aids, the spectroscope 
the photographic plate. Photogra 
records which these men made in | 
kowa in Konigstuhl 
Heidelberg in Germany and other o!} 
vatories are still and 
mained only for Dr. Baade to per 
their value in the study of super-1 
Such cooperation, transcending a 


) 


Russia, 


available, 


riers of time, race and creed, has a 
made possible the consistent advan 
thought. In 
should like to point out that since, as 


scientific conelusi 


as we know, any star may becon 
super-nova, the theory gives us a 
idea of the possible nature of the e 
the earth. 


explode, 


Should our own sun sudde: 
this friendly 
shortly be nothing but a cloud of 


planet 
gases drifting in space. Lest any of 
hearers become alarmed, however, let 
add that until we know more concerning 
the origin of stellar guests, the alarmists 
are still in the position of the lady 
anxiously asked a famous astronor 
‘*How long, professor, did you say 
sun would last?’’ His answer was, * 
few billion least.’’ The 
exclaimed, ‘‘Thank heaven, I thought 
was only a million years.”’ 

After this manuscript had been 
pared and sent off, Nova Herculis 
discovered. The spectrum and lig 
eurve of this temporary star ind 
that it falls into the class of the comn 
novae. Kolhérster in Be 
has just announced that Nova Herculis 
at maximum, increased the intensit) 
the cosmic rays arriving on the eart! 

2 per cent. This observation, if corr 
is the first direct proof of the theory 
cosmic rays originate in temporary st 
which Dr. Baade and I have sugges' 
a year ago.° 


5 Op. cit. 
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THE MAGIC AGE OF ALLOYS 


By A. B. PARSONS 


SECRETARY OF THE AMERICAN INSTITUTE OF MINING AND METALLURGICAL ENGINEERS 


lr I should bluntly declare that the 
world had made more progress in ap- 
plied science and invention in the last 
thirty-five years than in the thirty-five 
thousand years immediately preceding, 
most of you would frankly charge me 
with gross exaggeration. But, as a mat- 
ter of fact, the truth of the statement 
can be shown. 

If I were to tell you that the biggest 
factor in this twentieth century progress 
is the amazing development in the arts 
f making and using alloys you would 
again be skeptical. And this time your 
skepticism would be justified, for the 
following simple reason: This material 
world of ours is so complex; each 
achievement is so dependent on a dozen 
others that no one branch of science or 
technology ean fairly be singled out as 
making the preeminent contribution to 
progress. At the very least, however, it 
can be said truthfully that no one has a 
better claim to being the major con- 
tributor than the alloy metallurgist and 
the metallurgical engineer. 

Useful manufactures in times of an- 
tiquity consisted principally of weapons 
of war such as spear-heads, arrow-heads 
and battle axes; and tools of peaceful 
industry such as knives, hammers and 
chisels. First, these were fashioned of 
stone—in the Stone Age; later of copper 
and bronze; and still later, beginning a 
few hundred years before the Christian 
era, the same implements were made of 
iron—in the Iron Age. History shows 
that industrial progress has kept step 
with improvements in the characteristic 
mineral material of which were made the 
tools, the weapons and the structures of 
successive epochs. 

Some may contend that the Iron Age 
is still with us. Admittedly, lots of iron 


and plain carbon steel will be used in 
» 


the future. B 
gradually being pushed into the back 


it just as surely they are 
ground. Alloys have the spotlight; the 
magic age of alloys has arrived. You 
who listen will be surprised to learn how 
many of the seeming miracles of our 
modern everyday life depend, in unsus 
pected ways, on machines and tools that 
could not be made to perform as they do 
except for alloys. 

Just what is an alloy? Simply stated, 
an alloy is a mixture or, more exactly, 
an amalgamation of two or more metals 
produced by cooling a melt containing 
the various ingredients in the desired 
proportions. But, like the art of baking 
good cake, for instance, the art of mak 
ing good alloys requires more than 
throwing into a pot the right quantities 
of various metals and pouring the 
melted mixture into a mold to cool and 
solidify. A great deal depends on the 
way the constituents are added, the tem 
peratures reached, the method of cool 
ing; and, in fact, on the way the alloyed 
metal is treated after it is once cast 

Most metals can be alloyed with any 
others, and in almost any proportions 
Sometimes an alloy consists of definite 
proportions of as many as six or eight 
metals. One light alloy, used for parts 
of airplane engines, contains copper, 
nickel, iron, silicon, magnesium and 
cerium, all totaling 8 per cent.; the other 
92 per cent. being aluminum. The prin 
cipal metals in the order of the quantity 
normally used by the world are, first and 
foremost, iron; then copper, lead, zine, 
aluminum and tin. In a third group are 
manganese, nickel, molybdenum, tung- 
sten, silicon, vanadium, chromium and 
cobalt; used, for the most part, to alloy 


with iron or steel. Fourth, is the pre- 
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cious metal group: gold, silver, platinum, 
palladium and the metals associated in 
nature with the latter two. 

What is the purpose of making alloys? 
Simply this: to get a metallic material 
that has desired qualities or characteris- 
tics that no single metal possesses in the 
necessary degree. Fifty years ago a 
simple metal like iron, copper, lead or 
tin met the modest requirements of the 
manufacturer or builder. He wanted 
moderate hardness, strength, plasticity 
and durability. 

To-day the demands are ever so much 
more complex and exacting. As a typi- 
eal example, just imagine the punish- 
ment to which you subject the valves in 
your automobile engine when you travel 
for hours at an average speed of 70 or 
60 or even 50 miles. Here are some of 
the properties required in the material 
used to make these valves: Great 
strength at temperatures approaching 
red heat; resistance to corrosion in the 
presence of hot exhaust gases; tough- 
ness, to avoid cracking; hardness to 
withstand wear. Nickel, chromium, sili- 
con, manganese, tungsten and sometimes 
cobalt and molybdenum: are combined 
with iron according to any one of a score 
of formulas. Most of the alloys include 
at least three of these elements in 
amount totaling 10 to 25 per cent. After 
careful heat treatment a material is pro- 
duced that meets these exacting require- 
ments remarkably well. It is fair to say 
that the automobiles of marvelous per- 
formance, that are commonplace to-day, 
could not be made except for the recent 
achievements of the alloy metallurgist. 

Suppose we review at random some of 
the things with which you are familiar 
that depend in a vital way on alloys. 

Take your radio receiving set. If 
your tubes burn out you cease to hear. 
The core of the little filament that lights 
up may be made of an alloy called 
Konel, which contains: Nickel, 73 per 








eent.; cobalt, 17 per cent.; iron, | 
cent.; and titanium, 23 per 
dozen vital parts of broadcast 
well as receiving, equipment are 1 
alloys unknown ten years ago. C 
your telephone. You are able 

a long-distance call only becaus 
tervals of 100 miles along the | 
‘‘repeater’’ stations. At ft 
sound waves that are your \y 
amplified by vacuum tubes fitted 
filaments of an alloy of platinum 
with 5 per cent. of either ni 
eobalt. Distortion is prevented by 
ing coils of which the cores ar 
markable nickel-iron mixture 
permalloy. 

Or step into the modern kitchen 
electric range, the waffle iron, thé 
and the flatiron heat because of t 
tric resistance offered by a wire e 
made of nickel-chromium allo’ 
sink, the table tops, the electric 
washer and various containers 


attractive ‘‘white’’ metal. This n 
an alloy called monel metal con 


‘ 


two thirds nickel, one third copper 
a little iron; or an alloy of ni 
mium and much iron—one of the 1 


talked-about group of ‘‘stainless’’ 
The primary need is to resist corr 
first, to prevent contamination of 
second, to save the energy of the 
wife by keeping surfaces bright wit 
frequent application of elbow gr 
polishing. 

Speaking of kitchens brings t 
eating. Many people are able 
with passable success only bi 


certain tricky little structures 
dentist now calls ‘‘dentures’’ insté 

just a plain ‘“‘set of false teeth.”’ 

making them gold, platinum or | 
dium, hardened by alloying with 

or silver, are suitable. A less exper 
alloy used for this purpose recent 
ealled stellite. It contains 50 per 

eobalt and the remainder chromiun 
tungsten. It is hard, tough and 1 














ant to tarnish; and, strangely enough, 
was first developed as a material for 

eh-speed lathe tools because it retained 
its eutting qualities at very high tem- 
neratures. 

You all know of the sensational devel- 
pments in the field of railway transpor- 
ition. To hope to compete with the 
\irplane and the automobile, high-speed 

ins became necessary. Speed de- 
manded light-weight construction. 
stream-line design and some type of 
ficient Diesel or gasoline engine for 
motive power. The result was the new 
Burlington Zephyr and the Union Pa- 
cifie Streamliner, each capable of going 
120 miles per hour, or twice the speed 
ff fast steam trains. Both are made 
possible by alloys. The Zeph 


. 


vr is essen- 
tially of ‘‘stainless’’ steel construction ; 
the Union Pacific train of aluminum 
ulloy. The aluminum alloy weighs only 
half as much, volume for volume, as the 
steel alloy; but the latter has much 
greater unit strength and, when inge- 
niously put together, the finished struc- 
ture weighs no more and is really 
stronger than the train built of alumi- 
num. But the entire achievement, both 
cars and locomotives, is based on the 
use of special alloys. 

One might explain how alloys have 
made modern aviation possible; how the 
automobile manufacturers are vitally 
ligated to the metallurgist ; how alloys 
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have participated in _ electrical-power 
progress; how the giant oil-refining in 
dustry depends for its success on the 
provision of marvelously strong and 
durable alloys required to make its high 
pressure stills and other equipment 

As to the Army and the Navy, their 
effectiveness is based in large measur 
on alloys. <A battleship, perhaps t 
most amazing mechanism ever made, is 
a complicated mass of pipes, wires and 
structural metal, mostly alloys of one 
kind and another, enclosed and pro 
tected by armor plate that is mad 
nickel-steel. 

Contrast the crude spear of the Stone 
Age with the fighting airplane of to 
day ; the battle axe with the battles! p 
Quite as striking and significant is the 


+ 


contrast between the implements and 
mechanisms of peace in ancient and in 
modern times. With their furnaces and 
crucibles, their microscopes and testing 
machines of intricate variety ; with their 
resourcefulness and patience, their in- 
genuity and imagination, the physical 
metallurgist, so-called, and his partners 
have wrought practical wonders sur- 
passed by none. Thanks to them instead 
of stone as the one durable structural 
material, we have available literally 
thousands of useful alloys. In a rea 
sense this difference measures progress 
in the material aspects of our social 
order. 
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LIVING organisms must be constantly 
adapting themselves to physical changes 
in their environment. Among the ever 
varying conditions one thinks perhaps 
first of in and 
moisture against which special mecha- 


changes temperature 
nisms must be developed or else death 
ensues. There are, of course, many ex- 
amples of species which exist in loea- 
tions where the environment remains ex- 
ceedingly constant, and under these 
conditions no protective mechanisms are 
needed. For example, parasites living 
within their mammalian not 


have to face the problem of marked varia- 


hosts do 
tions in temperature or of moisture, and 
even the food supply is constant. Varia- 
tions in these physical factors are also 
minimized for the fishes and other forms 
living entirely beneath the surface of 


the water. There are, however, other 
environmental factors which must be 
taken into consideration and of these 
one of the most interesting but least 


studied is the influence of pressure. 
Pressure presents a real problem of 
adaptation to the fishes, for they are 
constantly being subjected to enormous 
changes as they swim in the depths of 
the or toward its surface. 
How important these changes may be be- 
comes evident when it remembered 
that the pressure exerted by 34 feet of 
water is equal to one atmosphere or ap- 
proximately 14.7 pounds per square 
inch, that in diving that distance 
from the surface the pressure is doubled. 
Now the buoyancy of a fish is regulated 
to a large extent by the swim bladder, 
which is a sae containing air in such 
quantity that the specific gravity of the 
animal as a whole is very close to that 
of the liquid in which it is immersed, 
thus giving the most favorable weight 


ocean rise 


is 


SO 


for maintaining any position. Bb 
is not all, for this 
rectly assists its possessor to atta 
levels in the either hig 

lower; truly it is an organ of ext 
dinary value. 

automatie and 
downward 


reserv<( )] r 
water, 


The mechanism is « 
very simple: The 
through 
muscular 


SWin 


starts 
movements involving 
but coincident with the downward 


ment the specific gravity of the 
becomes constantly greater, due 


compression of the air with in 


water pressures, and gravity tl 


creasingly reinforces any muscu 
forts. 
ward the air expands and t 


Conversely, as the fish tun 


ne 


as a whole becomes lighter thar 
rounding water, so that even hi 
sence of further muscular effort 
matically rises to the surface. This 
cedure on the part of the fish is s 
what suggestive of a perpetual 
machine. Clearly, energy must be s 
plied from some source, a point 
we will return in a moment. 
Since the volume of a gas is p! 
tional to the pressure, the buoyant « 
of the air in the swim bladder v 


; 


ft bP 


halved when a fish dives 34 feet 
the surface. But many species norn 
range through depths 
greater than this; how far is not k 

Certain species have been captured 
depths greater than 2 miles below 


many 


surface where they would be subject 


to a pressure of over 4,600 pot nds 
square inch. It is an old and well-k 
observation that when a fish is br 
quickly to the surface from a cons 
able depth it ‘‘explodes.’’ This is 
not only to the expansion of the 


‘ 


within the swim bladder oceurring a 


7 


direct consequence of the reduct! 
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pressure, but also to the dissolved gases 
which immediately come out of solution 
in a manner analogous to the bubbling 
of earbon dioxide from a bottle of beer 
on releasing the pressure. Little is 
known of the mechanism by which fish 
are able to adapt themselves to changes 
in pressure, but from what has been 
said it is evidently a process of great 
importance. It seems that this consists 
in part at least in the ability to main- 
tain a fairly constant volume of air 
in the swim bladder by the absorption 
or excretion of gas coincident with the 
pressure changes. In coming to equi- 
librium with a new pressure work must 
be expanded to bring the volume of air 
in the swim bladder to the volume giving 
the correct specific gravity to the fish. 
Once this equilibrium is attained the 
animal is in a favorable position to make 
a quick change in its vertical position 
through the aid of the mechanism de- 
scribed in the last paragraph. Thus it 
becomes clear that the energy released 
with changes in level has its source in 
the potential energy stored by an un- 
known mechanism during the process of 
adjusting the quantity of air to the 
prevailing pressures. It should also be 
noted that between the time the fish 
reaches a new level and the attainment 
of an equilibrium it must make constant 
movements in order to prevent itself 
from being carried upward or downward 
as the case may be. 

The rapidity with which pressure in- 
creases with the depth of water is of great 
practical importance in relation to div- 
ing operations. Workers in caissons and 
divers carrying on salvage work appar- 
ently withstand the relatively great pres- 
sures without difficulty. Within recent 
years the depth at which successful 
operations have been carried on has been 
extended to about 300 feet, where a pres- 
sure of about 130 pounds per square 
inch is encountered. The danger comes 
in returning to atmospheric pressure, 





and it is necessary to exercise great cau 
tion in order to avoid the sudden re 
lease of nitrogen gas from solution into 
the tissues where it causes serious symp 
toms known as the ‘‘bends’’ or caisson 
disease. The effect is analogous to the 
changes already mentioned which occur 
when deep-sea fishes are brought to th 
surface. In practice the serious effects 
resulting from a diminution of pressure 
are largely avoided by bringing about 
the change gradually so that the gases 
coming out of solution in the tissues 
may be gotten rid of as fast as formed 
Various devices are now employed in 
deep-sea salvage work in which the diver 
is encased in a rigid suit, thus permitting 
him to carry on operations at greater 
depths than would otherwise be possible 
because under these conditions increased 
pressures are avoided Danger from 
caisson disease is thus eliminated and 
the diver may be brought quickly to the 
surface without danger. 

It is not only the water forms of life 
that are subjected to pressure changes 
for the whole surface of the earth under 
goes variations in atmospheric pressure 
from day to day, and the decrease in 
pressure at high altitudes is very con 
siderable. It is not probable that nor 
mal variations in pressure are sufficient 
to exert an appreciable influence on 
animal or plant life. On the other hand 
birds, as well as mountain climbers, 
and aviators, experience large pressure 
changes. At an altitude in the neighbor 
hood of 18,000 feet, which corresponds 
to that of some of the higher mountain 
peaks, the atmospheric pressure is only 
half that existing at sea level. Very 
much smaller pressure differences may 
be appreciated under certain conditions 
Moderately rapid changes of but a few 
hundred feet in altitude give certain in- 
dividuals definite sensations referred to 
the ears. This occurs because of a dif- 
ference in pressure on the two sides of 
the ear drum which is commonly not 
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at once equalized because of the lack 
of a free communication between the 


middle ear and the outside. 

The reduction of pressure occurring 
with an in altitude is 
panied by important changes in the con- 


increase accom- 
centration of the gases composing the at- 
mospheric air, and it appears to be this 
factor, rather than the pressure change, 
which accounts for the train of symptoms 
known ‘‘mountain sickness’? which 
many individuals experience before be- 
coming acclimated to high altitudes. 
Under these circumstances the study of 
low 


as 


the uncomplicated effects of 
sure becomes exceedingly difficult, and 
at the present not say 
whether or not low pressure per se has 
an influence on physiological processes. 
On the other hand, forms of 
animal life have been subjected experi- 
mentally to high without 
serious consequences. 

Gaertner, in Germany, studied the ef- 


25 


pres- 


time we ean 


various 


pressures 


fects of increasing pressures up to 
atmospheres on mice without observing 
any injurious effects, and this was true 
even the pressure was applied 
quite suddenly. It was important, how- 
ever, to release the pressure gradually 
This is un- 


when 


if the mice were to survive. 
questionably due to the necessity for al- 
lowing time for the absorption of the 
gases escaping from solution into the 
tissues as the pressure is released, the 
situation being similar to that confront- 
ing the deep-sea divers when they return 
to the surface. That a high pressure 
is perfectly compatible with life is il- 
lustrated by the numerous deep-sea 
forms of animal life which inhabit the 
waters to a great depth. Various species 
of fish have been captured at depths ap- 
proaching two miles, where the pressure 
is over 4,600 pounds per square inch. 
More primitive forms have been collected 
at still greater depths. Here there is 
a complete absence of light, and oxygen 
is present only in an exceedingly small 
concentration, and it is probable that the 
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latter circumstance rather than th: 
pressure is the limiting factor w] 
termines the maximum depth 
living forms can exist. 

In the type of experiment wl] 
volves the exposure of the intact 
to high pressures it 
to differentiate between a possibl 
effect of the pressure and that d 


has been d 


the accompanying change in co! 
tion of the surrounding 
come into equilibrium with the 
and This difficulty m 
avoided and the experimental co! 

simplified by using isolated tissi 

the study of the effects of pressu 
The tissue is complet: 


gases, 


tissues. 


function. 
mersed in a fluid through which t 
sure changes are transmitted, and 
these circumstances pressure can 
plied without introducing changes 
concentration of the materials in t 
sues or in the surroundings, except 
far as they may be the result of the \ 
changes in the fluid system. Fluids 
commonly regarded as incompres 
but if this were strictly the case it is d 
cult to see how hydrostatic press 
could have any influence on the p 
logical processes going on within t! 
As a matter of fact physicists 
found that a of 1,000 
pheres acting on a quantity of water 
reduce its volume by 4 per cent 
that given increments of pressure 
duce smaller and smaller effects as 
total pressures become greater. Ac 


pressure 


panying the volume change are var 
alterations in the properties of 

pressed liquids. With the exceptio1 
water, the viscosity is increased, 





dissociation of electrolytes is increas 


and the solubility may become less 


greater depending upon 
studied. These facts give a 
basis for predicting some influe1 
pressure on the function of a semi-! 
system such as a living cell. 
Various workers, including Prof 
Regnaud (1891), in France; Sir L 


reason 





the syst 
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ard Hill. in England (1912); and Pro pressure on the functions of cells ar 
essor Ebbecke (1914), In Germany, organs. Such a study has been carried 


t 

have studied the effect of increasing the 
hydrostatic pressure on the isolated 
muscles of the frog. They are all im 
agreement in indicating that pressures 
up to between 300 and 400 atmospheres 
are without immediate damaging effect 
on the muscle However, when the 
muscle was allowed to remain under 
such pressures for several hours various 
changes were observed, including spon 
taneous contractions, changes in the gen 
eral nature of fatigue and disorganiza 
I 
interest to note that, with much higher 


tion of the muscle structure. It is « 


pressures (6,000 atmospheres) employed 
by Professor Bridgman at Harvard Uni 
versity, egg white and ordinary meat 
(muscle) were coagulated at room tem- 
perature, a change resembling that oc 
curring during the process of cooking 
through the action of heat. Further, it 
has been shown by various investigators 
that pressures of this order will kill bac 
teria. These changes are not reversible ; 
that is, excessive pressures result in a 
permanent damage to the cell and so 
fall outside the range of normal physi 
ological processes. 

Of greater interest to the biologist is 
the influence of moderate changes in 





out by a group of workers in the labora 
tory of physiology of the Cornell Un 
versity Medical College during the past 
few years. Thus far only a beginning 
has been made, but the results indicat: 
that changes in pressure may modify 
physiological 
extent. 


activity to an Important 
Some of these effects 
be described 

For the study of the action of hydr 
static pressure on muscular contraction 
a special chamber was constructed t 
withstand pressures up to 15,000 pounds 
per square inch. In order to study 
changes in the muscle while enclosed it 
the chamber under pressure various dé 
vices were resorted to. In the first plac 
a heavy glass window was 
through 


provided 
which observations could be 
made. The muscle was attached to aleve) 
upon which was a small mirror, whiel 
made possible the reflection of a beam of 
When the musel 


contracted the mirror was tilted and thus 


light into a camera 


a record could be made of the deere 


of shortening or the work done during 


a contraction. Further, a number of 
insulated electrical leads were passed 
into the chamber, which served various 


purposes at different times Electric 
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sent into the muscle at will 


shocks were 
in order to induce a physiological con 


traction, and at the same time, by means 


of a galvanometer, the change of elee 
trical potential in the tissue could be 
recorded or the heat production mea- 
sured Such in brief is the method by 


which we are enabled to observe muscu- 
lar contraction at high pressures and to 


t with normal response taking 


compare 


place at atmospheric pressure 


Let us first consider the effect of in- 
creasing the pressure on a strip of heart 
muscle taken from the frog Such a 


the 
apparatus and will continue its rhythmic 


strip of muscle may be mounted in 


contractions, or by properly selecting 


the piece of tissue a quiescent prepara 


tion may be obtained which responds 
with a single contraction when electri 
cally stimulated After studying the 


normal characteristics of the contraction 
the 
more liquid into the chamber which is 


pressure is increased by pumping 


transmitted throughout the entire strue- 


ture of the musel The effect on ¢on- 
traction is immediate and striking in 
that the degree of shortening or the 
work done by the musele is markedly 


such eXx- 


The 


given in 


results of 
Fig. 1, in 


increased an 


periment are which 
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bottom 


the eurve sho 


the turtle’s am 


contractions of 


muscle. The musele was attache 


l 


stiff spring so that the peak 
of the rhythmic changes represe 
pull or tension the muscle exerte: 
is proportional to the work don 


middle curve is a record of the el 
potential occurring in the muse 
activity and need not concern us 
In this case the application of a pr 
of 1.525 
proximately doubled the 


pounds per square in 
foree 
by the beating auricular muscl 
Fig. 2 also represents the actin 
the heart of 
quiescent strip of muscle from 
The 
plied in steps of 1,000 pounds per s 
total of 6,000 


each pressure the muscle was stin 


a turtle. but in this 


tricle was used. 


pressure 


inch up to a pounds 
and its response photographed, ai 
the 


was at 


was also done in intervals bet 
the 


pressure. 


when muscle atmos} 


In the figure the recor 
in the order in whieh the 


eo le ; 
taken. It 


shown 


will be that the st 


seen 


lating action is greater the high 
the 


at 6,000 pounds per square inch, 


pressure, tension reaching a 


is more than four times that of t] 
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of the contraction which occurs at the 
higher pressures. In the fatigued and 
chilled muscle the viscosity 1s abnor 
mally high and this perhaps explains 
why the depression takes place at com 
paratively low pressures. By the com 
bination of a low temperature and a 
sufficiently high pressure the size of the 
twitch becomes exceedingly sma anal 
may disappear altogether but recovers 
when the pressure 1s released 

The question arises as to the effect of 
pressure on the efficiency of the contrac 


lor example, is the increased ten 


the 


tion 


sion shown In photographs repro 


duced in Figures 1 and 2 due to some 


improvement in the conditions for trans 
chemical 


effect 


forming a given amount of 


energy to useful work or is the 


due to an increase in the energy set 
free? The answer to this question comes 
from a study of the heat production in 
relation to the tension of the twitch 
Since the energy ol the tension devel 


oped in response to a stimulus is finally 
heat 
the 
of the muscles gives us a direct 
measure of the total liberated 
The efficiency may be represented by 
the the total that 
utilized in actual work or in the develop 
When 


heat production are made 


all degraded into with the relaxa 


tion of the musele, increase in tem 
perature 
energy 


ratio of energy to 


ment of tension measurements 
of the 


taneously 


> ] 
Simui- 


with tension records it is 
found that pressure results in a propor 
heat 


There is thus no evidence of an improve- 


tional increase of tension and 
ment in the efficiency of the mechanism 
which 


into tension. It 


through chemical energy is 


verted 


con- 
must be econ- 
cluded that pressure causes an increased 
liberation of chemical energy, and it is 
that which is responsible for the aug- 
mentation in the size of the response. 
In the the higher 
which the 
have, on the other hand, clear evidence 


case of pressures 


depress muscle twitch we 


A given pres- 
heat 


of a change in efficiency. 


sure may result in an increase in 
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and a fall in tensio Under 


pressures both heat 


less the effect on th tel 


but 


always greater than thi 


production The magnitude 


changes denotes a maxXimum 1 


in efticienev of about 


2) pe r cent 


may well be due to the effects 


sure on the viseosityv of th } 1S 


Stance, 
Experiments are now in progr 
the 


effects ot pressure 


cerning 


phis slolog@ical properties of 


nervi 
criterion of 


best nerve activity 


change of electrical potential 


compan s the impulse, and this ¢ 


veniently be observed under pi 


In general the effects on nerve 


those already deseribed for 


With moderate pressures 3.000 ¢ - 


pounds per square inch we | 
dence of a stimulating 
threshold of 


creased velocity of pr ypagation, 


acto} 


lowered excitation 


setting up or several impulses 


stimulus normally producing 


High 


markedly Ss 


single 


to 15.000 


response pressure S “ 
pounds 
the 


as indicated by tl 


velocity of nerve impulse, d 
its magnitude 
potential and raise its threshol 


The 


present hot 


citability. interpretation 


effects is at clear ane 
further study is required 

Very 
rapid 
locally. 


much smaller 


pressures 


function when 


loss of 

As an illustration we n 
the common experience of having 
“go to sleep”’ following the pr 


application of a small pressu 
sensation and 
the ner 


results 


there is a loss ot 
failure of 
This 


the changes produced in the nerve 


due TO 


Ness, 
function normally. 
point of application of 
may in part be due to a local int 
with the blood 
mentally it has been shown in isi 
that the 
pounds per square inch, which is eq 


the press 


ence supply. Es 


nerve pressure of order 
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only a few grams on the nerve rested the heart beat. w ed 
nt, will, when applied locally, com- quiescent as long as the press s 
y abolish the ability of the nerve maintained sol nstances 
nduct impulses within a few mn but started to beat short 
When a limited part of a nerve ‘asing the pressu Dut 
k is subjected to increased pressure of arrested he: 
must always be a sharp pressur system failed to develop 
ent at the region where the com fishes hatching from such eggs sl 
ssed portion Joins that at atmospheric hig neidene r deve 
ssure. This results in the displace- malities and rious types of sters 
if the fluid portions of the nerv vere produced 
s and a distortion and breaking of It should perhaps phas 
solid structures. This factor is en pressures of the magnitude e1 ved 
absent when the organism or experimentally can have no b 
ssue is completely immersed in a fluid significance under natura nditions 
ugh which the pressure is trans with the possible exception 
ted, as was the case in the experi- fects on deep-sea lift \ knowledg 
ts deseribed in the last paragraph the effects of pressure on isolated organs 
\ further field of study, as yet practi- and tissues should, however, prove 
: untouched, is the influence of high ful in evaluating the physio 
ssures on embryological development. portance of pressure changes 
sa relatively simple matter to expose mal environment. Further, the exp 
e eggs of such forms as the fishes or mental use of the pressure 
es to increased hydrostatic pressures. serves as a useful tool for the stud 
some preliminary observations made various physiological functions. Enoug! 
the eggs of the marine fish Fundulus has been said to indicate how 
: vas found that the rate of cell divi perfect is our knowledge of the effects 
sion was slowed by pressures of the of pressure on biological processes t 
rder of 2,000 pounds per square inch is a fruitful field of investigation from 
eggs containing partially developed which much may be expected in the near 
mbryos such pressures completely ar- future 
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MICHAEL IDVORSKY PUPIN 









a telephone engineer, | am glad to drew in the leading engineers 


this opportunity briefl 


fiv to memo cists of the day, but was 


Michael 


the life and work 


































Pupin early espoused that phase of conducting n this way b 
vsical science and engineering which = sense the possible analogies 
lerlies electrical communications, and vibrating properties rt sounding 
s at a time when the needs and oppor and electrica reuits lis 
ties of the telephone and telegraph led him to the concept 
were quite neglected by scientists and to the us f tuned ts 
generally It is true that Heaviside had multiplex telegraphy In 
ted at some of these possibilities in trical tuning”’ is a term whiel st 
s brilliant theoretical papers, and that to have coined. He said it was suggest 
Vaschy in France had likewise begun to by his early associations wit t Serb 
realize the importance of a thorough bagpipe, a device which fasen 
rong theoretical discussion of telephone asa boy Here were ‘‘eat l\ mipress ~ 
transmission, while Kelvin at a much which had made acoustical and « t) 
earlier date had made important contri resonance appear to me later as 


butions to the problem of submarine _ things 


telegraphy. But the chief expounders Pupin was as suecessful i . 

of electrical science during the closing rearches as he was foresighted in sel 
decade of the nineteenth century seemed — ing a field of study. Following his w 
little aware of the extensive and impor- in tuning and multiplex telegrap 

tant future which awaited the electrical made several fundamental contribut : 
transmission of intelligence, and to have — to the communications art, in part 


excluded it almost entirely from their his famous loading coil as app 


thoughts. long distanee telepl one lines \V 
We must consider it, therefore, all the advent of radio telegraphy, Pupir 
more astonishing that the erstwhile young _ his attention to that field and performe 


peasant of eastern Europe, where the much useful work in connection v 





telephone and telegraph were virtually theory of rectification in genera 
inheard of, and who was but lately — eleetrolytic detectors in particulan 
nitiated into the sciences of mathematies There were also periods when P 
and physies, should have chosen the field ventured into other dominions, part 
electrical communications for his re larly that of x-rays, where 


searches. The manner in which Pupin some of the earliest observed phenome) 


cuided his early studies and researches regarding production of secondat uc 
well indicates the reaction of the alert — tion 

nd to widely differing suggestions. The picturesque phases Pupin's 
He reached young manhood at a time’ life—how he came to this 
when the engineering world was actively boy of sixteen, how he learn , _ 
lebating the respective merits of alter- while working on a farn \ 
nating versus direct current power gen pared for college by attend : 
erating and distributing systems. Pupin, classes in New York City and lab 


tresh from his mathematical studies, was at anything he could get duri: 





+ 


only fascinated by this debate which are too well known and 
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THE St 


raphy to call for 
Pupin stood in the front 
but, 


\merican inventors, like an 


scientist whose words are often 


quoted, 


remarked that he con 


e Trequentiy 


sidered important contributions 


not his inventions but the 


mn. as professor of elect ro 


mechanics at Columbia University, he 
elped to train and who later attained 
) eminence As seclentist, engineer and 


nventor, he was universally honored 


As teacher, expositor or lecturer, he 
and 


possessed a clarity picturesqueness 


f expression, although using a language 


ilien to that of his early training, whicl 


fascinated alike his seientifie colleawune 


ind the layman. He possessed the power 
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eariier 
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tO write of prosale things wit 


spiration and sparkle of poetry 
above all this, and perhaps 
greater Importance at a time 


present when political 


sort are tumbling about us, and 
fundamental doctrine of demoe1 
being viciously assailed. we w 


well to regard Pupin’s sturdy 
to the An 
und in the 


co:apromising 
political idea Hi 
tradition 


Valty 
and free life of 
atmosphere in which his faeu 
reach their widest scope, 
tude he strove passionately 
ers of his countrymen who follows 


+ 





across the ocean » attain as creat 


sure as might be of free and indeper 


life FRANK B, Jew 


THE SOIL MECHANICS LABORATORY AT HARVARD UNIVERSITY 


Thue use of earth either for construe 


tion purposes (e.g., dikes, dwellings) or 


as a foundation for carrying structures 


is as old as the beginnings of human 
ivilization For eenturies builders 
ave witnessed gradual or sudden sub 
sidences of their struetures, sometimes 
with disastrous consequences, In most 


eases knowing all too well that the cause 
the character of the soils on 
which they built. It 
that this 


experience 


resided in 
is a perplexing 
tremendous amount of 
did 


into a scientific approach to the mechan 


fact 


human not crystallize 
es of soils until about fifteen years ago. 
Even to-day by far the greater propor 
tion of earth and foundation engineer 
ng is based on purely empirical knowl- 


edge, 


analyzing stresses, strength and defor- 


without utilizing 


the possibility of 
mation of the soil with the help of mod 


ern soil meechanies 
TOO 


often pure guesswork, resulting, in most 


Such empirical designs are only 


cases, in a large waste of due to 


money 
overdesigning, or, oecasionally, in strue- 
tures that are unsafe. This condition is 
the fault of 


not entirely the engineers 


engaged in construction work J 
the great complexity of the pl 
properties of soils and their almost 


finite variety is responsible for 


usually delayed development of as 
difficult 


; 


of soil mechanics, so the 


this new science in its present s 


development and the requirements 


specialized training have delay: 


wide-spread application. To mast 
subject sufficiently to be able to app 
eonstrueti 
] 


: ‘ , 7 ) 
ledar lal 


to actual design and 


quires much more know 





theoretical ec 


be gained from a Urs 
soil mechanies In addition, a ft] 
training in soil identification and 
technique of  soil-testing methods 
necessary Such training can be 


quired only by working for at least 
vear in a well-equipped laboratory 
the guidance of leading men in this 
Furthermore, successful participat 
as experience has show 
part of the 
dents who wish ti 
with the 
types of 


research 1s, 


necessary training 


) become profici 


dealing many new prob 


solls that one 


and 
stantly encounters 


new 





in earth and fo 
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DR. HARLOW SHAPLEY AND DR. AMBROSE SWASEY 


Dr. HARLOW SHAPLEY, DIRECTOR OF THE HARVARD Oss! 

URE AT THE CLEVELAND MEETING OF THE NATIONAL ACAD 

SWASEY, THE DISTINGUISHED CLEVELAND MECHANICAL ENGIN 
WHOSE HONOR THE YERKES OBSERVATORY RECENTLY 


*‘*SwAseEYA,'’ ON THE OCCASION OF HIS El 
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At present the 
f men in the United States capable 


tion engineering num 
ber « 
of such independent work reaches hardly 


What an 


students TO work 


one dozen unusual oppor 
them- 
field 


with rapidly expanding opportunities in 


tunity Tor Keen 


into a new and fascinating 


seLVes 


engineering, research and teaching 


Realizing that it is up to the engineer 
ing schools to train such specialists, Dean 
H. E. Clifford, Professor G. M. Fair and 
Professor A. Haertlein, of the 


School of Harvard 


Graduate 
Uni 


Engineering at 
inl- 


versity, supported, with admirable 


tiative, the reorganization of studies in 


earth and foundation engineering, in 
cluding all related subjects, on the basis 
of a thorough training in soil mechanies. 
This plan included the installation of a 
research and instruction laboratory, 
which was started two and a half vears 
ago and is now practically complete. 
Since soil-testing methods and appa- 
ratus are still in a state of rapid develop- 
ment, extensive studies and research 
were devoted to the design of the equip 
Asa result 


which 


ment of this new laboratory 


new apparatus were developed 
contain so many decided improvements 
that they remarkable 
Those 


older designs which were found to cause 


represent a prog 


ress in soil testing. features of 
appreciable errors were eliminated, and 
other improvements were added for fur- 
ther inerease in accuracy and for re 
ducing the work required to perform the 
tests. In addition, other developments 
were carried out chiefly for the purpose 
of permitting the performance of neces- 
sary specialized research. 

Probably the 


soil test is the consolidation test, in which 


most important single 
a cylindrical soil sample, laterally con 
fined, IS eradually compressed between 


porous plates. Its main purpose is to 


measure the rate and magnitude of vol 


ume decrease of clays and other fine 
grained soils, for analyzing settlements 


The 


development of this testing method and 


of buildings and other structures 
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of the theory ot 


vrained soils, on which it is bas 


MSO! 


an important part in the great a 


Professor Karl von Ti 


ments otf 


Vienna, Austria), the founde) 


ern soll mechanics and its lead 


thority. 


Shearing tests and uneonfi 


pression tests permit the detern 


of the strength of soils 


known when analyzing the sat 


natural and = artificial slopes 


movements and slides The met 


Lne Ol Thre ~ 


observine the vol 
during shearing tests, introduced 


has beet 


author five vears ag 


improved Among the Important 


ines to which this method has 





be mentioned the application 


chanies of land slides It was 


that sand and gravel expand 


shearing tests, while fine-grained 
sueh as roek flour, or still finer s 
duce their volume In other words 


vrained soils, after being deforme 


consolidate further to be able 
the same load as before deformat 
delayed 


this consolidation is 


vented, it means that a part of 
or the entire load Must be carrie 
the 


resistance of 


water in voids, thus reduc 


shearing the si 
rarily to a very small value or 
If horizontal forces are acting 
static forces, unsymmetrical dist) 
inclined — stratifi 


of masses or 





then the reduced shearing resista! 
the 
The 


this type is always great in cla) 


result in movement of large 


danger of 


of soil. 


that contain thin layers or part 


very fine sand or rock flour. 


single feature 


An outstanding 
new laboratory is the development 
universal soil-loading machine 
framework of which all the imp 
soil tests can be performed Tl 
sults in large savings in laborat 
in the cost of numerous separat: 


devices, and. last but not leas 
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time The following tests can be 
i, formed on this universal machine: 

_ 1) Consolidation tests: Three such ap 
Cl atus are seen in Fig. 1 on the left side 
the bench; by using the entire load 
oe yr bench six consolidation tests can be 

rformed simultaneously 

, 2) Direct shearing tests: One shea 
: frame can be seen to the right of the 
, nsolidations apparatus Above thi 


shearing frame one can see the beam 
= which permits an automatic application 


the shearing torce at any cdlesired rate 

















_ is beam is mounted on a carriage 
b, vhich can be moved laterally to operate 
at any point along the bench Thus 
while samples are being prepared or 
while they are consolidating in other ap 
paratus, the shearing beam can be used 
for testing those samples which already a 
| have reached the desired degree of con . . 
‘ solidation. 
7 3 Mneonfined and semt-confined 
compression tests: The loading beam, rubber bag connected to a vacuum pun ® 
yoke and bearing plate are permanently As long as the air pressure on 
mounted on the right end of the uni side and inside are the same. the ba 
versal machine. However, they can be feels very soft and the sand withir 
used for numerous other purposes, and readily be moved around or deform: 
in Fig. 1 this part of the equipment is However, as soon as most 
‘ being used for a consolidation test removed from the interior w 
: | Direct permeability tests for water strokes of the pump. the bag turns as 
pressures up To thirty, feet The permea hard asa piece f rock Sy o 4 
bility attachment is mounted on a ver fect of the weieht of s tself o1 
\ cal board. seen to the right of the shear characte! fr COneSIONIeSS Sar . 
ing beam It consists of a combination periment demonstrates simp \ y a 
a graduated standpipe, mereury = sand would feel at a depth of, s 
manometer and air pressure tank. This feet, and why the bearing i 
device can be moved so as to operate al sand increases ve rapid ‘ 
any position along the bene! Another device mainte 
The laboratory includes a humid room — with fine sand and equipped w 
with automatic humidity control, and is, connections Vv changing 
in addition, equipped with many instru water one can demonstrat 
ments and devices, either for soil testing of quicksand ()) ‘an als 
and soil classifieati m. or for demonstra this de et lanver W . 
tion and instruction purposes. With the dueinge vibrations hl ose, Sat 
latter, experiments can be performed posits A\ hea \ a S carrie 1) 
with ordinary sand that are startling sand surface without any noticeabl 
not only to the layman but even to ex pression Yet a slight vib 
perienced foundation engineers For duced by driving a model p 


example, dry sand is poured into a thin sand suddenly iqnefies the wl ‘ ASS 
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of sand and the weight disappears. It 
is beyond the scope of this communica 
tion to go into a detailed explanation of 
the mechanics of these phenomena 
Among the research projects which are 
in progress at this laboratory, the follow 
ing are of considerable importance 
1) A comprehensive investigation of 


the shearing resistance of soils, including 


undisturbed clays 

2 An experimental and theoretical 
investigation of the consolidation char 
acteristics of undisturbed clays with par 
ticular attention to the strueture of the 


clay and the effeets of temperature 


An inve 
l characte 
beneath 1 
stress-stra 

‘lay © 
tf) Investig: 


Is, roeks and 


5) Investig: 
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and beneath dams wit! part 


ication 


THE FALL OF A GIANT SEQUOIA 


AN ordinary tree of the forest dies 
and little thought is given it Trees in 
such infinite numbers sprout, mature, 
succumb to fire, insects, decay or 
agencies; but when a two-thousand-year 
id Giant Sequoia goes thundering earth 
ward there is a sadness akin to losing an 
old friend 

The well-known Stable Tree measured 
the 246 feet of its length across the 
est floor of the Mariposa Grove ot 


Trees last August 28 Two early 


morning tourists on the road a hundred 


vards distant saw the fall, heard the 
crash, but because such a cloud of dust 
was produced by this twenty-four-foot 
diameter giant they didn’t get out of 
their car! As they left the grove they 
casually mentioned the occurrence to the 
ranger. Two employees of the Big Trees 
Lodge, some three hundred yards dis 
tant, noticed a sliding door rattling 
Thus was another monarch fallen 
Rains, a few days previous, had loosened 
its shallow roots; a great fire scar which 
formed a cavity fifteen feet in diameter 
had removed more than one third the 
tree's base support; gravity did the rest 
These Sequoia gigantea do not know how 
to die standing. This Stable Tree seemed 
flourishing. Its numerous branches and 
green foliage were full of newly forming 


cones, 


and 


The name ‘‘Stable 


during stageco: 
hundred vards 


now remodeled 


] 


i¢ti 


from 


and 


Was equipped wit! 


modated four hi 


— + ] 
marvel a cha 


place during th 


erove has been 


neves 


t sey 


rses 


ise 


JO 


nanvers 


Wi 


enty 


known 


seven vears seelns so sii 


we eonsice r’ t} 


LS 


the entire Chri 


| 
vidual tree rehearses 


race, then the 


was born; it n 
mately two fee 
Roman Empir 
must have been 
the time of 


must have reacl 


Stable 


LLULS 


t in 


Was ai 


Ten 


size by the time 


New Eneland 


This is the 


large trees wh 


i 


eomtrort 


} 


Tre 


been a good-sized sapling when 


have 


he Cll 


diameter 


‘ 


+ 
ee 


+ 


its hel 


n dian 


Crusade: 


time: The Fallen Giant 


chusetts Tree, ] 


Q27 


. and 


1934. These three are 


hundred 


tance of one 
other. Great 
the principal 
their fall. 


fire 


T +f 
Lat 


al 


scars 


yrs 


( 


i 
vards 


were ] 


‘contribut 


ect 


l 
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rHE GIANT SEQUOIA IN THE OLD STAGECOACH 
WHEN IT WAS USED rABLI IT WAS EQUIPPED 
FOUR HORSES PHOTOGRAI WAS MADE FROM AN 0O 


PHOTOGRAPHI : Hoy’ 
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THE GIANT SEQUOTIA 


Recent studies conducted by our Natu Tree. A comparison 
ralist Department have contributed val shows intervals of 9%, 
uable information concerning the accu- or an average interva 
rate dates, extent and severity of forest 38 vears for the 210 vears 
fires which must have raged through this The fact that there has been 
rove. By seraping away the chareoal fire during the past seventy 


in these deep burns and 


by use of an shows the important rest 


increment borer, all fires attacking any protective measures 
determined The Stable Tree, prostrat 


+ 


viven tree can be accurately 
‘ ata ya ) Or eX e that ; rhv) : 
and dated. We know, for example, tha as an exhibit. Thousands v 


Thickness 


the last severe fire was in 1862 and prior jts ereat size. the 


to that, severe fires burned in the Stable ang especially its remarkabl 
Tree are: 2 =1 - an 4545) 
I area in 1803, 1742, 1710, 1690, 1652, and self-healing powers 


t} 


0 0 agek ti 50) hie at , : : 
and s _ back to A.D. 4090, Rade ch a it able to live and grow 
‘ASE = f » earllest ‘e » hy > Vey , 
present is the earliest fire we have be N mendous injuries I 
able to date. It was the fire of 450 that . _~S? ; ' 
by insects: 1] resis ec elements 


; 


the heart . : , 
Its powers of resistance wi 


so severely burned through 
of the Haverford Tree, which is less than 7 
preserve it vet many vears 


two hundred yards from the Stable Tree 
C. A. Harw 


It was this fire and other fires prior to 
1710 which did the major portion of the Park Nat 
he Stable 


burning into the great base of t 
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ATMOSPHERIC ACOUSTICS AND THE WEATHER 


ty bov who 


ws that tf 


way trains 


t infallibl 


~ 


Even the 


hovel 


pre ssecd-air r 


and udder 
than o1 
These 


‘VaTIONS ¢ 
acoustic “transparenc\ 
sphere recent have bee 
experiments absorptl 


Fuses 
experiments 


certain 


versity 
Whe 


*? ‘ ? : ‘ss 
wered the rela 


the dese 


tv in the room to from 10 to 
1 OOO 


} 
ect Tone 


second was observed TO 

















thie ne-cdistance trans 


heips tf explain 
mission of sound in the Aretic, where re 
pe rts 
that the ordinary sounds of 


; 


Tie barking Ol does val he heard over 


distances as great as ten 1 fifteen miles 


W hereas dry, cold alr is more ‘‘trans 
parent’ + 


+ } 


addition of small amounts of water 


Vapor or an Increase In temperature 


greatly decreases the acoustic transpar 


ency of the air. The addition of larger 
amounts of water vapor (above a rela 
tive humidity of about 20 per cent.) in 
creases the transparency again Hot, 


desert air containing a relatively small 
amount of water vapor stifles sound 
more than any other kind of air does. 
The experimental findings of this in 
vestigation have an immediate and im 
portant application in architectural 
acousties and sound signaling. The 
measurement of the absorptive proper 
ties of acoustical materials, for frequen- 
cies above 500 cy cles per second, can now 
be accomplished without introducing 
errors, owing to an unknown or variable 
absorption in the air, which in some 
instanees have been very serious In 
large auditoriums, thé reverberation of 
the high frequency components of 
speech and music is affected more by the 
condition of the air in the room than it 
is by the nature of the materials which 
form the boundaries of the room. Thus, 
at a frequeney of 10,000 cyles—which is 
now generally regarded as lying within 
the range of frequencies necessary for 
high quality sound—the value of the ab 
sorption coefficient in the air at 70° F. 
and 18 per cent. relative humidity is 
0.020 per foot. This means that a plane 
sound wave of this frequency would 
have its intensity reduced more than 60 
per cent. in traveling a distance of 50 
feet. Of course, this low humidity is 
rarely realized in a room oceupied by 
people, but even at a relative humidity 
of 50 per cent. the absorption at these 
high frequencies is very great—-so great 
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om reliable observers indicate 


speech or 


han any other kind of air, the 









that it is necessarv to reecko) 
phenomenon sound absorpt 
in the desig f sound-rep 


equipment, espe 


or out of doors 


Sound Slvnaliing ! I al) 

l rhigrtl rreq lene Heals 
SeTILOUS miitat ns Dd ius 
sorption in the ai Kor exa 
temperature of 70° EF. and 
humidity of 14 per cent., the 
Tie absorpt ) ( efficient al tH tn 
is 0.012 per foot l'nder thes 
stances such a Deam oT sound 
reduced to one m onth of ts 
intensity after traveling a dist 
about 1.200 feet It is obvious 
fore, that such a hig) rreque 
is not suitable for acoustic sigr 
ror example, for acoustic altin 
alreraft Tones of lower fre 


about 2,000 cyvcles—are more s 
for long-range signaling 7 
favorable frequency will not be 
for different conditions 
and humidity, but for know 
conditions it is possible by m 
these recent experiments to ea 
most favorable signal frequen 
The theoretical interest in 
results is perhaps even more s 
than their practical applications 
the experimental results have b 
factorily explained by Dr. H. O. k 
of Marburg, Germany, by assw 
collisions between oxygen m 
certain other molecules, as wat 
cules, result in the transfer 
tional and vibrational energy 
technique is thus available tf 
gating molecular phenomena. 


interesting data have been obt 
cerning the nature of the forees 
in moleeular collisions, and it 1s 
field that the new experiments ot 
absorption promise to be most ust 
Vern O. KNuDS 
Professor of Pi 
UNIVERSITY OF CALIFORNIA A 
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